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IHOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa 1O €CTECTBO3HAHMIO COCTaBlieHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM
ocsoeHuss OOIl OOO, mpencraBiaennsix B PI'OC OO0, a Taxke Ha OCHOBE XapaKTEPUCTUKU
IUIAHUPYEMBIX PEe3yJbTaTOB JYyXOBHO-HPABCTBEHHOI'O Pa3BUTHUS, BOCHUTAHUS M COLMAIHU3AINU
oOyuaroluxcsi, MpeACcTaBlIeHHON B (enepanbHOil paboueil mporpaMMe BOCIUTAHUS U MOAJICHKHUT
HETNOCPEJCTBEHHOMY TPHUMEHEHUIO IpH pealn3aluu 00s3aTeIbHONM YacTh 00pa3oBaTeIbHON
IIpOrpamMMbl OCHOBHOTO 00111eTr0 00pa3oBaHusl.

[Iporpamma 10 e€cCTECTBO3HAHHMIO OTpaxkaeT ocHOBHbIe TpeboBanus PI'OC OO0 «
JUYHOCTHBIM, METallpeIMETHBIM M IMPEJAMETHBIM pe3yJbTaTaM OCBOEHHUS 00pa30BaTeNbHBIX
IPOTPaMM.

[Iporpamma 1o e€cTeCTBO3HAHUIO AAET MPEACTABICHUE O LEIAX OO0ydeHHs, BOCIUTAHUS U
pa3BUTHUA OOY4YaIOIIMXCS CPEACTBAMU YUeOHOro TMpeaMeTa, YCTaHaBJIMBAaeT 00s3aTelbHOE
MpelIMeTHOE  CcoepXaHue, MpeAycMaTpuUBaeT  pachpelelieHne ero Io  KjaccaMm H
CTPYKTYpPUPOBAaHHUE €ro 1O pasfeliaM M TeMaM Kypca, AaéT pacrpejeiieHne y4eOHBIX 4acoB I10
TEMaTUYECKHM pPa3JieiaM Kypca U MOCIIeA0BATEIbHOCTh UX M3YYEHUS C YIETOM MEXKIPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKM Yy4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEM
o0yuarouXxcs; onpeaessieT BO3MOKHOCTH MPEAMETa Ui peanu3aliui TpeOOBaHUN K pe3ynbTaTaM
OCBOCHHS TPOTPAMMBI OCHOBHOTO 00IIero 00pa3oBaHUs, TPEOOBaHUI K pe3yiabTaTaM OOY4YEHUS
reorpaduu, a TAK)KE OCHOBHBIX BHJIOB JIEATEILHOCTH O0OYYaIOIINXCS.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «ECTECTBO3HAHHUE»

«EcTecTBO3HaHNME» — HHTETPUPOBAHHBIM KYpC, IPU3BAaHHBIA OKa3aTb COAECPIKATEIBHO-
NEeSTeIbHOCTHYIO TOJAJEPKKY OCBOCHHUS MpOrpaMM Mo y4deOHBbIM mpenMeram «buomorus» wu
«["eorpadusi», obecnedunTs MPOMEACBTHUECKYIO COJIEP)KATEIbHYI0 OCHOBY JIS TMOCIEAYIOIIEro
CHUCTEMAaTUYECKOr0 M3Yy4YeHHs npeaMeToB «Xumusi» u «Dusuka». HMHTErpamus pa3auyHbIX
€CTECTBEHHO-HAyYHBIX 00JIacTeil 3HAaHMUSI OCHOBAaHA HA TPENICTABICHWU O €IUHCTBE MPHUPOJIBI U
o0II1eM ISl BCEX €CTECTBEHHBIX HAyK METOJe MO3HAHUSI.

BrinosiHsiss mporneneBTUYECKY0 poib, Kypc «EcTecTBO3HaHME» CONEPKUT CUCTEMHBIE
3HaHUs. bosplioe BHUMaHUE B HEM YAEISETCS MPEEMCTBEHHBIM CBS3SIM MEXIY HadaJbHOU W
OCHOBHOM IIKOJIOW, MHTErPALMY 3HAHUK BOKPYT BELYIIUX HJIEH, ONPEIEIAIOIUX CTPYKTYPY Kypca
U crocoOcTBYIONMX (HOPMHUPOBAHHIO IIEIOCTHOTO B3IVIsiIa HA MHP. B Kypce maroTcs mepBbie
MPEJICTABICHUS O TaKUX IOHATHUAX, KaK «Macca», «B3aUMOJCUCTBUE», «CHIIA», «IHEPTUA»,
«aTOM», «MOJIEKYJa», «XUMUUYECKU dmeMeHT». [lomydaemple yqyanuMucs: CBEEHUS O BEIIECTBaX
U UX OPEBpPAlICHUSIX MOTYT CIYKXUTh MEPBOHAYAIBLHOMW OCHOBOW MJIA MOCTENEHHOIO OCO3HAHUS
UJIeW O TOM, YTO MaTepusi U POPMBI €€ JABIKEHHUS BCETJa B3aMMOCBS3aHbI, YTO OOBEKTHI MPUPOIBI
00pa3yroT IENIOCTHBIE CUCTEMbI, OTHOCHUTEIHHO YCTOWYHMBBIC, HO B TO K€ BpEeMs JHMHAMHUYHBIC.
Hapymenue 5Toif 1MHAMHUYECKON YCTOMYMBOCTH CHCTEM MOKET MPHUBECTH K HEKEIATEIbHBIM
nocnenctBusiM. Oco3HaHWE HSTOW HACH BAXKHO IS TOHUMAHUSA HKOJIOTHYECKUX TMPOOIIEM.
NuTerparus pa3nuuHbIX €CTECTBEHHO- HAYYHBIX 00JIaCTel 3HAHUS OCHOBAHA Ha MPEICTAaBICHUH O
€IMHCTBE TPHUPOABI M OOIIEM /il BCEX €CTECTBEHHBIX Hayk MeToje mo3HaHus. CoaepkaHue
JJAHHOTO Kypca CTPOMTCS Ha OCHOBE JAESATEIbHOCTHOrO moAxoja. BomiedeHue ywammxcs B
Pa3HOOOpa3HyI0 Y4YeOHYIO0, HCCIIENOBATEIbCKYI0 W TPAKTUYECKYIO JCSITCIBHOCTD SIBIISETCS
YCIIOBUEM TMPHOOPETEHUs] TMPOYHBIX 3HAHWMA, MpeoOpa3oBaHHs WX B YOCKICHUS U YMEHHUS,
CTaHOBJICHUSI OTBETCTBEHHOCTH KaK YEPThI IUYHOCTH.
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HEJHN U3YYEHUA YYEBHOT O IIPEMETA «ECTECTBO3HAHUE»

W3ydyenue ectecTBO3HaHMS B OOIIEM O0Opa30BaHUU HANpaBICHO Ha JOCTH)KEHHE
CHEAYIOLIUX LETIEH:

MIPOTIEIEBTUKA OCHOB OMOJIOTUH, XUMUH, (DU3UKH;

(dhopMUpOBaHHE TIEPBOHAYATILHOTO MPEACTABICHUS O METOJaX HAy4YHOTO MO3HAHUS MPHUPOJIEI,
I[EJIOCTHOTO B3TJIsAa HA MUD;

dhopmupoBanue JJIEMEHTAPHBIX YMEHHIA, CBSI3aHHBIX C  BBINOJIHEHUEM
y4eOHOro 1a60paToOpHOTO UCCIEAOBAHNUS,

(dhopmupoBanue y  ydamuxcs YCTOMYUBOTO UHTEpeca K IpeaMeTam
€CTECTBEHHO-HAYYHOTO IIUKJIa (K OMOJIOTUH, XUMUH, PUBUKE);

BOCIIUTAHHE OTBETCTBEHHOTO ¥ OEpPEKHOTO OTHONICHHWS K OKPYXKAloIIed  IpHUpPOJIE,
(hOpMUPOBAHHE FKOJOTHUECKOTO MBIIUICHUSI.

MECTO YYEBHOI'O IPEJIMETA «<ECTECTBO3HAHUWE» B YYEBHOM IIVIAHE

O06s13aTenbHas 4acTh yueOHOTO IUIaHa IPUMEPHOM OCHOBHOWM 00pa30BaTeIbHON MPOTrpamMMbl
OCHOBHOTO 00Iero o0pa3oBaHHsA MpeayCMaTpUBACT H3ydeHHEe mpenaMeToB «buonorus» wu
«leorpadusi» B 5—6 wiaccax. CuctemMaTH4ecKoe H3YYCHHE APYrHUX YYEOHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOIO IMKJIa B OCHOBHOH HIKOJIE€ HAYMHAETCs MO3Ke: ¢ 7 Kiacca — (U3UKH, € §
KJ1acca — XMMUHU.

B coorBeTcTBUM € y4eOHBIM IUIAHOM KypCy
«EcTtecTBo3HaHMe» mpenuiecTByeT y4yeOHBIH mpeamer «OKpyXaromuid MHp», BKIHOYAIOLIHUIA
HEKOTOpbIe 3HaHUS U3 00JacT OUOJIOTUH, (PU3UKU, XUMUH, aCTPOHOMHUH.

VYuebnblil Kypc «EcTecTBO3HaHME) BBOAUTCS Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHusl B
KayecTBE MHTErPATHBHOTO JIOTIOJIHEHHS K y4eOHBIM IpeaMeTam
«buonorusy, «['eorpadus» U Kak MPONEACBTUYECKH KypC B OTHOIIECHHH Y4EOHBIX MpPEIMETOB
«Duszuka» nu «XuMus».

[IporpaMMma 1o ecTecTBO3HaHUIO JUIsl S—O6 KIIaCCOB COCTaBJIEHA U3 pacdera ooueil yueOHol
Harpy3ku 68 yacoB 3a JBa rojga oOydyeHus: 1 yac B Henemo B 5 kiacce U 1 yac B Helemto B 6
KJjacce. BpeMsi Ha gaHHBIN Kypc oOpa3zoBaTeibHasi OpraHU3alnsl MOXKET BBIJCIUTh 3a CYET YacTH
yuyeOHOro 1utaHa, ¢GopMHpyeMoil y4YacTHUKaMH 0Opa3oBaTeNbHBIX OTHOIIEHHH. Cucrema
OLICHMBAHUA — «3adery /

«HE3AYCT».



COJEP)KAHUE VYYEBHOI'O IIPEJMETA 5

KJIIACC

Tema 1. BBejleHue B ecTeCTBEHHbIE HAYKH

W3yuenune mnpupoasl deroBekoM. EcTecTBeHHBbIE Hayku (acTpoHOMUS, (H3MKa, XHUMUS,
reojorusi, (usmueckas reorpadwus, Ouonorus, dkojorusi). OObEKTHl HU3YYCHHS ECTECTBEHHBIX
HayK. Apucrtotenb, M.B. JIoMOHOCOB — y4eHbIe- SHIUKIONETUCTHI. CBSI3U MIPUPOTHBIX 0OBEKTOB
JPYT C IPYTOM U C )KMBBIMH CYLIECTBAMH.

Bo3HukHOBeHME eCTECTBEHHbIX HayK. Haydnas kaprtuHa wmupa. Haydsbeli merton.
CriocoObl/ypoBHU TO3HAHUS MUPA: YyBCTBEHHOE (IMIIMPHUYECKOE) M TEOPETUYECKOE MO3HAHHUE.
Bxnan Oparocdena u Apuctorens B pa3BUTHE €CTECTBEHHBIX HAYK.

S3pIK HayKu (TOHSATHS, TEPMUHBI, CUMBOJIBI W 3HAKW). MeTonbl HayKH. OMIUPHUYECKUE
METOJIbl: HaOJIIO/IEHHEe, ONHMCAaHME, OJKCHEPUMEHT (OmbIT), Hu3MepeHue. MojaeaupoBaHue.
Crneunanbuble (4acTHble) MmeTonpl. dakt, rumoresa, teopus. OOOpydoBaHME Ui HAy4YHBIX
HCCIIEJOBaHUI.

IIpakTuyeckue padboThbI:

[Ipaktukym Ne 1. PaszButme cemsn Qacomum u ropoxa (Habmogenue) Ilpaktuxkym Ne 2.
Omnpenenenue cpennerd maccol tena (u3mepenue) [paktukym Ne 3. Onpenenenue pazMepoB
JIMCTOBOM IJIACTUHKH (M3MEPEHUE)

[Ipaktukym Ne 4. Biimsinue a30THBIX yI0OpeHUH Ha POCT pacTeHUs (IKCIIEPUMEHT)

Tema 2. PazButue 3HaHu J10/1eii 0 Mupe

[IpencraBnenus o MpHUpoJEe MEPBOOBITHBIX JOAECH. 3aBUCUMOCTb >KU3HU INEPBOOBITHOTO
YeJI0BEeKa OT ero 3HaHui 00 okpyxarouiem Mupe. [lucbMeHHOCTh
— PpEBOJIIOLIMOHHOE H300peTeHue 4YenoBeka Uil coxpaHeHus uHpopmauuu. [losBreHue
KaJIeH1apsl.

Bo3HUKHOBEHME €CTECTBEHHBIX HayK. Penurnosnoe u HayyHoe nosHanue. HayuHelii meTon.
Hayunble cnocoObl/ypOBHHM IMO3HaHHMS MHpa: YyBCTBEHHOE (SMIHMPUYECKOE) M TEOPETHUECKOE
no3Hanue. Bxnan Opatochena, Apxumena, ApUcToTens B pa3BUTHE €CTECTBEHHBIX HAaYK.

S3pIk Hayku (MIOHSATHS, TEPMUHBI, CUMBOJIBI M 3HaKu). MeToabl HayKu. OMIUpPUUYECKUE

MeToAbl (Halmo/eHne, U3MepeHue, onucaHue, sKcnepuMment). MozaenupoBanue. CrienuanbHble
(uacTHbIe) MeTO/bl. DAKT, TUIIOTE3a, TEOPHUS.
[IpencraBnenus o BecenenHol y IpeBHUX MHIMNIIEB, ITyMEPOB, TPeKOB. B3rnsael Ha Beenennyro B
panHem CpenneBekoBbe. Cuctema mupa no H. Konepauky. Benukue reorpaduueckue oTKpbITUS
XIV—XVII BB., HX TMpeanoCBUIKM U BIUAHUE Ha DPA3BUTHE E€CTECTBEHHBIX HAayK.
buoreorpaduueckue otkpsiTus H.U. BaBunosa.

[IpencraBienus mojeil 0 BOSHUKHOBEHUU 3eMiu. ['unore3a — Hay4yHOE MPEIIOJIOKEHUE.
I'unote3bl 0 BosHukHOBeHUH 3emiu (K. broddon, U. Kanr, I1.- C. Jlannac, Jx. Jxunc, O.10.
HImunar). CoBpeMeHHbIE MpEACTaBICHUS O BO3HUKHOBEHHMHM COJIHEUHOM CHUCTEMBI. 3eMiIs —
ma"era ConHeuHoU cuctemMbl. BHyTpeHHee cTpoeHne 3eMilu: SApO, MaHTHS.

3emHast kopa. CXOICTBO M Pa3IMYMe€ BHYTPEHHETO CTPOCHMsSI IUIAHET- TMIAaHTOB U IIJIAHET
3€MHOU IPYIIIBIL.

O6omoukn 3emmu: nutochepa, ruapocdepa, armochepa. XUMHUUYECKHE DIEMEHTHI 3EMIIH.
BemiecTBa B okpyxaroiiem Mupe. XUMUYECKHE 3JIEMEHTHI. ATOMBI. MOJIEKYJIbI.

3emitst TIociie CBOero o0pa30oBaHUs: OCOOCHHOCTH €€ TMOBEPXHOCTH W aTtMocdepsl. ['opHbIe
nopoasl. MuHepasbl, 1ojie3Hble UCKomaemblie. ['eonorus.

ITaneonTonorus. [laneoHTonOrnYecKne CBUAETENBCTBA MOSBICHHS HA 3€MJIE KUBBIX OPraHU3MOB.
Kusznp B apeBHeitmem okeane. Cyma u armocdepa apeBHeid 3emuun. JIutocdepHbie MIUTHI, HX



NBUKEHME. I3MeHeHue ouepTaHuii MaTEpUKOB U OKeaHOB 3emuu. lIpuumHbl Havana 3aceneHus
CyIlIH >kMBbIMU opranuzmamu. OTkpeiTusa A. Berenepa u Y. Jlapsuna.

Penbed 3emmu. dakTopbl, MOBIMSBIINE HAa BO3HUKHOBeHHE penbeda 3emmu. Jlemnuku, ux
3HaueHue I popMupoBanus penbeda 3emian. JleTHuKoBbBIN Tiepruoa. MeIe THUKOBbBE.
IIpakTuyeckue padoThbI:

[Ipaktukym Ne 5. Omnpenenenue BpemeHu cytok mo Comuiy. IIpaktukym Ne 6.
HaGmrotenne TMHUNA MarHUTHOTO TTOJTSL.

[TpakTukym Ne 7 BeisiBIIeHHE MPU3HAKOB MUHEPAJIOB U/UITU TOPHBIX MTOPOJT y TTeCKa

Tema 3. O0auk 3emun

3aBUCUMOCTD BHEILIHETO 00JIMKa 3eMJIU OT KJIMMATA.

Knumar. YcnoBus, Biusmomuye Ha K1uMat. ATMOCGHEpHBIE OCAIKH.

OcobOennble, yHUKaIbHBIE TpUpoaHble 00bekThl 3emiu (Huarapckuit Bomoman, boibmioit
Bapoepusiii pud, tepputopus crpanbl Hunepnannel, ['mmanan, Baiikan, HOpBexckue (Gbopisl,
nycteiHs Caxapa, ckainsl B [ocymapcTBeHHOM mpupoaHOM 3amoBeAHuke «CTonObl» B
Kpacnosipckom kpae, bonbioit kaneon pexu Konopano).

[Inanera 3emist kak cpega oOWTaHUS JKUBBIX OpraHu3moB. (OcoOeHHOCTH —3emi,
00yCIIOBUBIIIHE JKU3Hb HA TUTAHETE: MOJIOXKEeHHEe 3eMiin OTHOCUTeNnbHO CoMHIIa, BpameHue 3emMiu
BOKpYT' cBoeil ocH, atMocepa 3emMiid ¢ O30HOBBIM CIIOEM, OTPOMHBIE 3aIlachl >KUJKOW BOJIBI,
M0YBa.

IIpakTuyeckas padora:

[Ipaktukym Ne 8. M3mepenue BbicOThl CoONHIIA HaJ TOPU3OHTOM M TEMIEpPAaTypbl BO3ayXa B
TOJIJIEHD

Tema 4. ’Kuznb Ha 3emJie

JKuBast u HexuBas npupojia. XMMUUECKHI COCTaB KMBBIX OpraHu3MoB. OCHOBHBIC MPU3HAKH,
OTIMYAIOIINE >KMBOE OT HEKHUBOTO: KJIETOYHOE CTpOeHHEe, OOMEH BeIIECTB, pPa3ApakKHUMOCTh,
Pa3MHOKEHHE, POCT, pPa3BUTHE, HACJIEICTBEHHOCTb, W3MEHYHMBOCTb, aJalTalus K YCIOBHUIM
KU3HHU.

JloHayuyHbIe TIPEACTABICHUS O MPOUCXOXKICHUH KU3HU. [lepBble Hay4YHBIC TPEITOIOKEHUS O
BO3HUKHOBeHUU ku3HU Ha 3emie (D. Peau, JI. Cnannunnanw, JI. [Tactep). ['unoresa o Beunoctu
xu3Hu. CoBpeMeHHbIE B3TJSAbI Ha BO3HHMKHOBeHHE >Xu3HU Ha 3emne (AWM. Omnapun, [Ix.
Xonneln).

DBOJIIOIHUST — 3TO TMPOIECC HEOOPaTUMOTO HCTOPUUYECKOTO PA3BUTHUSL KUBOW TPHUPOJIBL
I'maBHble nBwKymue cuibl 3Bomonuu (mo Y. JlapBuny). PasHooOpasue »KUBBIX OpPTaHH3MOB.
Cucrematuka. Kiaccudukanus sxuBbix opranu3mon. Bun. [{apctBa sxuBoii npupoasl: bakrepun,
I'pubw1, Pactrenwus, JKuoTHbIC.

CyuiecTBEHHbIE TPU3HAKUA NPEICTABUTENIC OCHOBHBIX IAPCTB, UX XapaKTEPHUCTHKA,
CTpOeHHEe, 0OCOOCHHOCTH KU3HEACATEILHOCTH, MECTa OOUTAHUs, UX POJIb B MPUPOJIE U B )KU3HU
yenoBeka. [lapcTtBo Pactenus: riaBHBIA HpU3HAK (CIOCOOHOCTH K (POTOCHHTE3Y), 3HAYCHHE
pacteHuii B npupoje. borannka — Hayka o pacteHusax. KpynHble cucreMaTndecKue rpyIbl
pacTeHui: BOJOPOCTH, MXH, IMAMIOPOTHHUKOOOPA3HbIE, TOJOCEMEHHBIC, TOKPHITOCEMEHHBIC
(IBETKOBBIC), WX OCHOBHBIE MpHU3HAKU, MHOroodOpasue. JlumaitHuku. [lapctBo KuBOTHBIE:
MHOT000pa3ue KUBOTHBIX, OCOOCHHOCTH WX CTPOCHHS, >XH3HEACITCTbHOCTH, 3HAUCHUE B
MPUPOJIC M B KU3HU uUeoBeka. KpymHble cucTeMaTnueckue TPYIbl )KUBOTHBIX: [IpocTeifmue,
becnio3Bonounsie (Kumeunomonoctueie, YepBu, Mommtocku, Unenucronorue, Uriokoxwue),
[To3BoHouHbie (PBIOBI, 3emHOBOmHBIC, [Ipecmbikaromuecs, [ltuier, Miekonuraromme), UX
OCHOBHBIE ITPU3HAKH, MHOT000pasHue.

PasButre xu3HM Ha 3emiie: )KU3Hb B JPEBHEM OKEaHE; BBIXOJ PACTEHUU M >KMBOTHBIX Ha
Cyllly; Jieca KAMEHHOYTOJIbHOTO NIEPHOJIA; PACUBET IPEBHUX MPECMBIKAIOIIUXCS; ITULBI U 3BEPU
MPOILLIOTO.



Cpena u Mecto oburanus. HazeMHO-BO3AyllIHasi, BOAHAs W MOYBEHHAs Cpelbl OOUTaHMS
opranuzMoB. OpranuzMmeHHast cpeaa. I[IpHcroco0JeHHOCTb OpPraHu3MOB K cCpelae OOWUTaHMS.
ITpuponnsie cooOmectBa (3kocucteMsl). CTpyKTypa HpUpOAHOro cooOmiectBa. PasHooOpasue
MPUPOJHBIX co00mIecTB. EcTeCTBEeHHBIE MPUPOJIHBIE SKOCHCTEMBI. VICKYCCTBEHHBIE COOOIIECTBA
(arpo3’KOCUCTEMBI).

PacTeHus u KMBOTHBIE Pa3HbIX MAaTEPUKOB (3HAKOMCTBO C OTAEIbHBIMH IPEACTABUTEISIMU
KUBOM mpupoisl Kaxigoro wmarepuka). JKusHp B Mopsx u okeaHax. CooOmiectBa
IIOBEPXHOCTH M TOJIIM BOJBI, JOHHOE COOOILIECTBO, COOOIIECTBO KOpPAJIOBOro puda,
riry0okoBoiHOE coobmiecTBo. [IpupoaHbie 30HBI 3eMiIM: apKTUYECKHE MyCThIHU, TYHApA, Taura,
CMELIaHHbIE U NIMPOKOIUCTBEHHBIE JI€Ca, TPABSIHUCTBIE PABHUHBI — CTEIU U CABAaHHBI, IyCTHIHH,
BJIQ)KHBIE TPOIMUYECKHUE JIECa.

IIpakTnyeckune padoTsbI:

[Ipaktukym Ne 9. DxcnepuMeHTabHOE OOHApYyXKeHUE opraHuueckoro emiectsa. [Ipaktuxym Ne 10.
DKcrepuMeHTaIbHOE OOHApY)KEHUE KpaxMasa.

[Tpaktukym Ne 11. HaGnronenue u onucanue ocodbeHHOCTH cTpoeHUs Oakrepuii. [Ipaktukym Ne 12.
Habntonenue u onucanue 0COOEHHOCTH CTPOEHUS IJIECHEBBIX I'PHOOB.

[Ipaxtukym Ne 13. HabnroeHue v onvcanne 0COOEHHOCTH CTPOEHUS BOJIOPOCIIN XJIAMHIOMOHA/IbI
ITpaktukym Ne 14. HabnrozieHue 1 onucanye BHEIIHETO CTPOCHHSI MXa KyKYIIKUH JIEH.

[TpakTukym No 15,  HaGmropenwue U ONUCaHuE BHEILIHETO CTPOCHHUS
NaropOTHUKOOOPA3HBIX.

[TpakTukym Ne 16. HabmroieHue 1 onMcaHue BHEITHETO CTPOSHUS IIUIIICK, XBOW U CEMSIH XBOHHBIX
pacTeHu.

IIpakTukym Ne 17.  HaGmonenue U ONHMCaHue BHEIIIHETO CTPOEHUS
MTOKPBITOCEMEHHOTO (1IBETKOBOI'0) paCTEHHUSI.

ITpaktukym Ne 18. BolsiBiaeHue mpHCIOCOOIEHHOCTH OPraHU3MOB K YCIOBHSM Cpebl OOUTAHUS.
Tema 5. YennoBek Ha 3emJie

YenoBek — KUBOM OpraHu3M. MecTo 4eloBeKa B CUCTEME KUBOUW PUPOJIbI. UeTOBEeUECKHE pachl:
eBporeoniHas (eBpa3uiickasl), MOHTOJIOMIHAs (a3MaTCKO- aMEpUKaHCKas) M SKBaTOpUalIbHas
(aBcTpano-HerpouaHas). [IpucrnocoOuTeNnbHBIN XapakTep pacoBbIX MPU3HAKOB.

HayuHnble mpencraBiieHHus O MPOMCXOXKJIEHUHM 4YelloBeKa. AHTporosiorus. JpeBHue npenku
YEJIOBEKA: IPUONMUTEKN U aBcTpanonuTeku. Yenosek ymensiid. Yenosek npsamoxondmui. Yemnosek
pa3yMHBIH (HeaHJepTaiel, KpOMaHbOHEL], COBPEMEHHBIN 4esoBeK). YenoBek — OHoconuanbHOoe
CYLIECTBO.

6 KJIACC
Tema 1. Mup acrpoHomun
IlepBsle npeacrasienus aoaek o BeceneHHoON. 3apoKaeHNE U 3TAIbl pa3BUTHS aCTPOHOMUMU:
npeBHee Bpemst (Monenu Bcenennoir Apucrortens, [TTronemes), cpenHee BpeMs (B3TJIISAbI
Hukonas Konepnuka, I'anuneo T'anmunes, xopmano bpyHo o cTpoeHun BcenenHoiil), HOoBoe
BpeMs (COBpeMEHHbIE KOCMUYECKHE UCCIIeI0BaHM s, B)KHEHIIINE 1aThl B OCBOGHUU KOCMOCA).
Conneunas cucrema. [lmanersr 3emHoit Tpymmbl (Mepkypuii, Benepa, 3emmns, Mapc).
YHuKanbHOCTh TuIaHeThl 3emuis. [IponcxoskaeHne Ha3BaHWW IIaHET 3eMHOW Trpynmbl. JlyHa.
[Tnanetsi-rurantel (FOnurep, CarypH, Ypan u Henrtyn). IIpoucxoxkjaeHue Ha3BaHUM IJIaHET-
ruraitoB. Actepouipl ConHeyHol cuctembl. KomeTsl: Buabl, ctpoeHne. Meteopsl. MeTeopuThl.
EnvHunBl M3MEpEHHs pPACCTOSSHUM B KOCMOCE. 3B€3[bl — TUTAHTCKUE PACKaJICHHBIC IIapBl,
u3nyqaromme cBeT. Tumbl 3Be3] (Kapiauku, ruranTel U cBepxrurantsl). Comnnue. Co3zpe3nus.
lNaymakTukuy.
IIpakTnyeckune padoThbI:
IMpaktukym Ne 1. HaGmionenuwe 3Be3gHoro HebOa. Ilpaktukym Ne 2.



Habmonenue 3a Jlynoii, ¢pazamu JIyHsI.
Tema 2. Mup 6mosnoruun

buonorus — Hayka o xu3Hu. CoBpeMeHHas OMOJIOTHS — CHCTEMa HayK.
3HaueHue OMOIOrMYECKUX 3HAHUH.

JXusble opranu3msbl, ux npusHaku. Kierounoe ctpoenue opraHuzMoB. CTpoeHHE KIIETKH.
OAHOKJIETOYHBIE, MHOTOKJIETOUYHBIE U KOJOHHUAJIbHbIE OpraHu3Mbl. TkaHu. TkaHu pacTeHuil u
KUBOTHbIX. Opran. Opranbl pacTeHud M XMBOTHBIX. Cucrema opraHoB. CHCTEMbI OpraHoB
AKHUBOTHBIX. JKMBOH OpraHu3M — 3T0 OHOJIOTMYECcKas CUCTeMa.

CymHocTh TOHSTHS «muTaHue». CrnocoObl muTaHus (aBTOTPOGHOE, TeTepoTpOodHOE).
OcoOeHHOCTH THUTaHUSI PAaCTUTENBHOTO opraHu3ma. [louBeHHoe muranue. Bo3aymHoe nuranue
(potocunTe3). OCOOEHHOCTH NMHUTAHUS KUBOTHBIX. PazHoOOpasue >KUBOTHBIX 1O THITY MUTAHHSI
(pacTuTeNBbHOSIIHBIE, XMIIHUKM, MNapa3utel). [IumeBapenue u ero 3HadyeHue. OcoOEHHOCTH
CTPOCHMSI UILEBAPUTEIBHBIX CUCTEM KUBOTHBIX.

Ilepenoc BewecTB B opraHusMe, ero 3HaueHue. l[lepenBukeHue BeEIECTB B PACTEHUHU.
OCOOEHHOCTH CTPOEHHUSI OPraHOB pacTeHHH, 00eCHeyuBaIOIIMX IPOLECC IMEPEHOCA BEIECTB.
[lepemenienue BemiecTB B KIETKAaX PACTEHUNM W OAHOKIETOYHBIX >KUBOTHBIX. OCOOEHHOCTH
IIepeHoca BEUIECTB B OPraHuM3Max MHOTOKJIETOYHBIX >KMBOTHBIX. KpoBeHocHas cucrema, ee
crpoenue, GpyHkiuu. KpoBb 1 ee cocTaBHbIe YacTH (IJ1a3Ma, KJIETKH KPOBH).

3HaueHue JpIXxaHus. Poip Kuciaopoja B Mpolecce pacIleICHUs] OPraHUYeCKUX BELECTB U
O0CBOOOKIEHUsSI 3HEepruu. Tumbl apixaHus. Jlpixanue pacteHuid. Posb yCThUI] M 4YeyeBUHYEK B
IIpoLecce IbIXaHus pacTeHui. JpIxanue ;kMBOTHBIX. OpraHbl AbIXaHUS KUBOTHBIX OPraHU3MOB.

OO6meH BemecTB. Oco6eHHOCTH 0OMEHa BEIIeCTB y pacTeHuil. Posib BbesieHus B mpouecce
KU3HEIEATEIIbHOCTH OpraHu3MoB. Boiienenue y )kMBOTHBIX. Boinenenne y pacrenuii. OCHOBHBIE
BBIICJIUTEIIBHBIE CUCTEMBI Y JKUBOTHBIX.

3HaueHUe OMOPHBIX CUCTEM B XKHM3HU OpraHu3MoB. OnopHbIe cucTeMBl pacTeHuil. OnopHbIE
CHUCTEMBI )KUBOTHBIX.

JIBI>KEHHE KaK BakHeHIass 0cOOEHHOCTh KMBOTHBIX OPraHU3MOB. 3HaY€HHUE JIBUTATEIIbHON
aKTUBHOCTH. MexaHHU3Mbl, 00eCleunBarolie ABM)KEHHE >XHUBBIX OpPraHW3MOB. JIBuUraTtenbHble
peakuuu pacteHui. CBsI3b JKU3HEIEATENBHOCTH OpraHU3Ma C OKpYXKarolleld cpelnol. Perymanus
MIPOLIECCOB KU3HEACSITEIbHOCTH OpPraHu3MoB. Pazapaxumocts. DHIOKpUHHAS cucTeMa. JKenesbl
BHyTpeHHel cekpeuuu. HepBHast cuctema, ocobeHHOCTH cTpoeHus. Peduexc. Ponb HepBHOM
CHCTEMBI B PETYJISLUH MPOLIECCOB XKU3HEAEATEILHOCTH. POCTOBBIE BEIIECTBA PACTECHU.

buonornueckoe 3HaueHHE pa3sMHOKEHUSA. Buasl pasmHokeHus. becnosioe pa3MHOKEHHE
pactenuii. [losoBoe pa3MHOKEHHE pacTeHHil. Pa3zMHOKeHHE pacTeHHil cemeHaMu. [[BeTok kak
opras nojioBoro pazmHoxeHus. Couserusi. Onpuienue. J/IBoitHoe omnogorsopenue. OOpa3oBaHue
w1040B U ceMsiH. Poct m pasButue pacrenuil. MHauBuayanbHoe paszBuTHe. PacmpocTpaHeHue
m1040B U ceMsH. COCTOsIHME IOKOSI, €r0 3HaY€HHWE B JKU3HM PACTEHMH. YCIIOBUS IPOpacTaHUS
cemsH. [IutaHne n pocT MPOPOCTKOB.

[TonoBoe pa3zmMHOXeHHE OpraHu3MOB. OCOOECHHOCTH TOJIOBOTO PAa3MHOKEHHS JKUBOTHBIX.
Opransl nosjoBoro pazmMHoxkeHus. [lonossie kietku. OmnonorBopeHue. OCOOEHHOCTH Pa3BUTHSA
KUBOTHBIX OpraHu3MoB. PasButue 3apoppima. IlocTaMOpuOHaNbHOE pa3BUTHE JKUBOTHBIX.
[Ipsimoe u HEnpsAMOE pa3BUTHE.

CylmHOCTh TOHSTUH «CUCTEMa», «Ouosiornyeckas cucreMay. OpraHu3M Kak CIOXHas
Ouosiornyeckas cucrema. B3auMocBs3b KJI€TOK, TKaHEH U OPraHOB B OpraHU3Max.

IIpakTuyeckue padoThbI:

ITpaktukym Ne 3. 3ydyeHue ctpoeHus pactutenbHol kieTku. ITpaktuxym Ne 4.
N3y4eHne cTpoeHUs [IBETKOBOT'O PACTECHHS.

[Tpaktukym Ne 5. M3yueHue nepeaBu>KeHUS BOJIbl 1 MUHEPATbHBIX BEIIECTB B PACTCHUH.
IIpaktukym Ne 6. BereratuBHoe pazMHOKEHHE KOMHATHOTO pacteHus. [Ipaktukym Ne 7.



N3ydeHue cTpoeHus LBETKA.

[Tpaktukym Ne 8. M3yueHue ocobeHHOCTEH pa3BUTHS HACEKOMBIX.
Tema 3. Mup ¢pusuku

®dusuka — Hayka o npupoze. Pusnyeckue sBieHus. BiausHue Qusnku Ha pa3BUTHE HAYKU
U TeXHUKH. CBsI3b PU3MKH C APYTUMU HAyKaMU.

dusnueckoe Teno, Gpunueckoe sABICHUE, pu3ndeckas BeauuuHa. V3MepeHue (puzndeckux
BeIMYMH. MaTteMaTrueckue eicTBUs ¢ GU3NYECKUMU BeIMUMHAMU. [IBI)KEHUE KaK €CTECTBEHHOE
CBOMCTBO Ten. MexaHuueckoe ABMKeHHE. OTHOCUTENBHOCTh ABWKEHUS. 1IOHATHS M BETUYMHBI,
cly)Kallue JUIsl  ONMCaHWsl  MEXAaHUYECKOI'o  JABW)KEHHS, 3HAKOBO-CUMBOJMYECKOE  MX
npencrasicHue. [Ipsmonuneitnoe U paBHOMEpHOE 1BUKeHUE. CKOPOCTD.

[Ipyunna nBuxenust tea. Muepums. Cuna kak Mepa B3auMOJEHCTBUS TEll.
Cuna TsKecTH, paBHOIEHCTBYIOIIAS CUIA.

Cubl B IpUpOJIE U B TEXHUKE. 3HAKOBO-CUMBOJIMYECKOE MTPEICTABICHUE CHIL.
Hedopmarus.

Tena u BemecTBa, AMCKpPETHOE cTpoeHHE BewiecTB. CTpOEHHE JKUAKUX, TBEPAbIX U
ra3zoo0pa3HbIx Tell. Mcrnonb30BaHue (pU3NIECKUX CBOMCTB TEJ YETOBEKOM.
Pabora, Mexannueckas padora. MomHocTs. DHeprus. IIpocTeie MeXaHU3MBI.
KIIA. Mcnionp30BaHue NPOCTHIX MEXAHU3MOB YEIIOBEKOM.

Bunel sHeprun. 3akoH cOXpaHEHUS OHHEpruu. VICTOUHMKM DJHEpPrUM, HCIOJIb3yEeMble
4esoBeKoM. Bo300HOBIsIeMble 1 HEBO300OHOBIIsIEMbIe pecypcehl. [IpeBpaliieHust 3Hepruu U3 0 JHOro
BHUZA B JPYroOM.

JBuxenue ten CoHEYHON CUCTEMbI. 3aKOH BCEMHUPHOIO TSTOTEHHS.
MarnuTHble B3aumoieicTBrsl. @u3nueckue sBIeHUus B aTMocdepe.

OOecnieueHre TemIOBOro OanaHca >KMBBIX CYyIIECTB. Buipl TerooOMeHa: H3IydeHHE,
KOHBEKIIMSI, TEIUIONPOBOAHOCTh. [IprcnocoOneHust )KUBOTHBIX K JKU3HM B XOJIOJHOM U KapKOM
KJInMaTe. 3aKOHbl MEXAHUKH B KU3HU KUBOTHBIX.

IIpakTnyeckne padoTsbI:
[IpaxTukym Ne 9. Habmroienue 3a o0pazoBaHHEM TEHH.

[Tpaktukym Ne 10. Onpenenenue LeHb! 1eleHUs U3MEpPUTENbHbBIX MpuoopoB. Ilpaktukym Ne 11,
12. Onpenenenne cpeqHe CKOPOCTU ABMXKEHHUS TEIA.

ITpaktukym Ne 13. HabGmrogeHue 3aBUCHMMOCTH BEJIMYMHBI JAe(opManuu OT BEJIWYHMHBI
neOpMUPYIOIIEH CHUITBI.
[Ipaktukym Ne 14. M3yuenue BausiHus TeMiieparypbl Ha ckopocTh Auddys3un [Ipaktuxkym Ne 15.
IIpoBepka ycinoBus paBHOBECUS pblyara
ITpakTukym Ne 16. OnpeneneHue moyir0coB MarHuTOB € IIOMOIIBIO KOMIIACa.

[TpaxTuxym Ne 17. BausiHue 110111411 MIOBEPXHOCTH HA CKOPOCTh OXJIAKIEHUS KUIAKOCTH.

Tema 4. Mup xumun

Xumus — Hayka o mpupoje. Hayduple OTKPBITHS XUMUU, OKA3aBIIUE BIMSHUE HA PAa3BUTHE
ouonoruu, Qusuku. BrausHue AOCTHMKEHMH XUMHYECKONM HAyKHM Ha DPa3BUTHE TEXHUYECKOTO
Mporpecca 4eaoBeYeCTBa.

[Ipeamer uzyuenust xumuu. BemjectBo. Xumuueckue siBiaeHusi. YMCThie BEMIECTBA U CMECH.
TI'omorennsie u TCTCPOTCHHBIC CMCCH.

CriocoOsI pa3iesieHrsi TOMOT€HHBIX cMecel (BhIMTapUBaHUE U KPUCTAITU3AIUS, TACTUIUISIIHS,
neperonka). CrocoObl pa3feeHus TEeTepOreHHBIX cMecel (OoTcTamBaHue, (PHIBTpOBaHUE,
NEWCTBUE MarHUTOM).

Oranbl CTAaHOBJIEHUS HAayKM XUMHUHU. YUEHbIE MHUpPA, BHECIIME CYIIECTBEHHBIN BKIaJ B
pazButue xumuueckord Hayku (P. boins, A. JlaByazee, M.B. Jlomonocos, JIx. JlameroH, XK.
Ipycr, A. ABorampo, M. Bepuennyc, J.1. Mennenees, A.M. Byrinepos). Otindme HaydHBIX



3HaHUH OT HEHAY4YHBIX CBEJCHUM.

Metozbl Hay4HOrO MMO3HAHUA. DOMIMPUYECKHE METO/bl HAy4YHOrO MO3HaHUs (Haluo/eHue,
HKCHEPUMEHT, CpaBHEHHME, W3MEpPEHHE, OIUCaHHUE). OKCIEPUMEHT — OCHOBHOM MeToJ
XUMHUYECKON Hayku. MonenupoBaHue.

CocraB BemecTB. ATOMHO-MOJIEKYJISIpHOE YyuyeHue. ATom. Mosekyna. XUMHYECKUM
JIEMEHT. 3HAKOBO-CUMBOJIMYECKOE O003HAU€HHWE W Ha3BaHMA XHUMHUYECKUX DIIEMEHTOB.
IIepnonnueckas cuctema XuMu4eckux 3yeMeHToB /(.M. Menneneesa.

IIpocteie BemecTBa. Ajuorponus. CIOKHbIE BEIIECTBA (XMMHYECKHE COCOUHEHMS).
Xumnueckas ¢opMmyiaa — 3HAaKOBO- CHMBOJIMYECKOE OTpPaK€HHE KAueCTBEHHOIO MU
KOJIMYECTBEHHOI'0 COCTaBa BelllecTBa. Ha3BaHus BelEeCTB: Hay4YHbIC U TPUBUAIIBHEBIC.

Knaccuukanus BemectB. Heopranumueckue BemiecTBa W OpPraHUYECKUE BEIIECTBA.
Heopranuueckue BeniecTBa: IpocTble U CIIOKHbIE. [IpocThie HEOpraHu4YecKue BEIIECTBA: METaILIbI
n Hemerambl. CocrtaB, (opMysbl, IpUMEpbl HEOPraHWYECKUX BellecTB. ATMmocdepa: cocTas,
CBOMCTBA U (PyHKIMHU. 3aiiuTa atMochepsl OT 3arpsi3HEHMSL.

CnoxHble HEOPraHMYECKHE BEIIECTBA: OKCHUJbI, KHUCIIOTbI, OCHOBaHMs (TMJIPOKCHIbI) U
coiu. Bona.

Oprannueckue BemecTBa. CBOMCTBA M NPUMEHEHUE OPraHMYECKHUX BELIECTB. YTJIEBOJBL,
OemKu, )KUPBl (JIMITUIBI) U HYKJICHHOBBIE KUCIOTHI, X 3HaUCHHE /IS YejoBeka. BemiecTBa BOKpyT
HAaC: COJIb, caxap, COAa, CTUPaIbHBIN IOPOLIOK, YKCYC, JIEKAPCTBA.

IIpakTnyeckune padoTsbI:

ITpaktukym Ne 18. Pa3nenenue cmecH jkene3HbIX OMMIOK U IPEBECHBIX CTPYXKEK CocoOoM
OTCTauBaHUA.

ITpaktukym Ne 19. Pa3znenenue cmecu moBapeHHOM COJIM KBApLIEBOIO MECKA.

[Ipaktuxym Ne 20. Pa3nenenue ¢ moMoOmIbI0 MarHUTa CMECH, COCTOSIIEH U3 KOMOYKOB CEphl U
KEJE3HBIX CTPYKEK.
[Mpaktuxkym Ne 21. Brifenenue MmoBapeHHON COJMM M3 €€ BOJHOTrO pactBopa. [Ipaktukym Ne 22.
[Tonyyenue qUCTUIIMPOBAHHOM BOJIBI U3 BOJOIPOBOAHOM.

IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI JIMYHOCTHBIE

PE3YJIBTATBI

JIMuyHOCTHBIE pe3yibTaThl OCBOCHUS MPOTPAMMbl OCHOBHOI'O OOIIErO
o0pa3oBaHMsI 10 €CTECTBO3HAHMIO  JIOJUKHBI ~ OTpakaTb  T'OTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OPHUEHTALMA U PACIIUPEHUS OIbITa
NEATEIbHOCTM Ha €€ OCHOBE M B IIPOIECCe pealu3allMi OCHOBHBIX HAaIpPaBJICHUM
BOCIIUTATEIbHOM IEATEIIBHOCTH, B TOM YHCJIE B YACTH:

ITarproTHYeCKOro BOCIUTAHMSA: OCO3HAHNE POCCUMCKOMN IPakIaHCKOW MACHTUYHOCTH B
MOJINKYJIbTYPHOM M MHOTOKOH()ECCHOHAILHOM OOIIECTBE; MPOSIBICHUE MHTEpeca K MO3HAHUIO
MIPUPOJIbI, HACENEeHUs, XOo3sucTBa Poccum, permoHoB M CBOEro Kpas, HaponoB Poccuu;
LIEHHOCTHOE OTHOULICHHUE K JOCTUKEHUAM CBOE PoauHbBI — nMBUIM3alMOHHOMY BKIIany Poccuu;
[IEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY U IPUPOIHOMY HACIEINIO U 00bEKTaM MPUPOIHOTO U
KYJIbTYPHOI'O HACJIEUsl YEIOBEYECTBA, TPAAULNAM Pa3HbIX HAPOJAOB, NMPOKHUBAIOIINX B POJTHON
CTpaHe; YBa)KEHHE K cMMBoJIaM Poccum, cBoero kpas.

I'paknaHCKOro BOCHHUTAHMSA: OCO3HAHME POCCUHMCKOW TIPAXKIAHCKOW HMACHTUYHOCTU
(matpuotusma, yBakeHHs K OTeuecTBy, K IMpOLUIOMY U HACTOSALIEMY MHOTOHAIIMOHAJIBHOIO
Hapona Poccuu, 4yBcTBa OTBETCTBEHHOCTM W jojira mnepen PoauHON); TOTOBHOCTh K
BBINOJIHEHUIO O0S3aHHOCTEH IpakJaHWHA W pealM3alluu ero Ipas, yBa)K€HHE IpaB, CBOOOA U
3aKOHHBIX MHTEPECOB JIPYTHX JIIOJCH; aKTMBHOE ydacTHE B KM3HM CEMbH, 00pa30oBaTElbHOM
OpraHu3alli, MECTHOTO COOOIIeCTBa, POJHOTO Kpas, CTpaHbl JUIs pealu3alud Leien



YCTOMYMBOIO Pa3BUTHUS; NMPEACTABICHUE O COLMAIBHBIX HOpMax M MpaBWJIaX MEKIMYHOCTHBIX
OTHOLICHUH B MOJMKYJIBTYPHOM M MHOTOKOH()ECCHOHAJIBLHOM OOIIECTBE; T'OTOBHOCTh K pa3HO-
00pa3HOl COBMECTHOW AEATENbHOCTH, CTPEMJICHHE K B3aUMOIIOHMMAHHMIO U B3aWMOIIOMOLIH,
FOTOBHOCTh K YYacTHIO B TyMAaHUTApHOW JESATEIBHOCTH («IKOJOTMYECKHI MaTpyib»,
BOJIOHTEPCTBO).

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA: OPUECHTALMS HA MOPAJIbHBIE LICHHOCTA U HOPMBI
B CHTYyallUsIX HPABCTBEHHOT'O BBHIOOPA; TOTOBHOCTH OIICHHWBATH CBOE MOBEJCHHE M MOCTYIKH, a
TaK)K€ NOBEACHUE U IOCTYIKM APYIUX JIIOJAEH C MO3ULUU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHMs IOCIENCTBUH JUIsl OKpYXKarolled Cpelbl; pa3BUBaTh CIOCOOHOCTH peLIaTh
MOpaJibHbIe IPOOJIEMbI HA OCHOBE JIMYHOCTHOT'O BBIOOpA C OIIOPOM Ha HPABCTBEHHBIE LICHHOCTU U
NPUHATBIE B POCCHIMCKOM OOIIECTBE MpaBWJa M HOPMBI TOBEACHUS C YYETOM OCO3HAHUS
IIOCJIEICTBUM IS OKPYKAIOILEH CPEABI.

ICTEeTHYECKOIr0 BOCIIUTAHUSA: BOCIIPUMMUYUBOCTD K PA3HBIM TPAJULMAM CBOETO U APYTUX
HapoJI0B, IIOHUMAHUE POJM ITHUYECKUX KYJBTYPHBIX TPaJMILMI; LIEHHOCTHOIO OTHOUICHUS K
IIPpUPOJIE U KYyJIbType CBOEH CTpaHbl, CBOEM MAaJOW POAUHBI, IPUPOAEC U KYyJIbType APYTHX
PETrMOHOB U CTpaH MHpa, 00beKTaM BceMUpHOro KyJIbTypHOIO Hacae1usl 4eJI0Be4YeCcTBa.

IleHHOCTH HAYYHOI'O NMO3HAHMSA: OPUECHTALUA B JEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY
HAYYHBIX TPEACTABICHUI reorpa@uuecKux, OMOIOrHYECKIX, XHMUYECKUX U (PH3HMUECKUX HAyK 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS NPHUPOJAbI U OOLIECTBA, O B3aMMOCBS3AX 4YellOBEKa C
IPUPOJHON W COLMAIBHOM CpENOW; OBJAJACHME YHUTATEIbCKOW KyJIbTYpOM Kak CpeICTBOM
MO3HAHUS MHUpPA U MPUMEHEHHS Pa3IMYHBIX HCTOYHHMKOB reorpaduueckoil mHGOpMaIuu MpH
pEUICHUN IIO3HABATENIBHBIX M IIPAKTUKO-OPHUEHTHUPOBAHHBIX 3aJa4; OBJIAJICHHE OCHOBHBIMHU
HaBBIKAMU HCCIIEJIOBATEIbCKON JEATeNbHOCTH B TeorpaduyeckMx HaykaX, YCTaHOBKa Ha
OCMBICIIEHHE OIbITa, HAOMIOAEHUI U CTpPEMJIEHHE COBEPIIEHCTBOBATh MYTHU JIOCTUIKEHUS
MHIUBUAYAIBHOTO M KOJUIEKTUBHOTO 0Jaronoaydusl.

Pu3n4ecKOro BOCUTAHNA, GOPMUPOBAHUSA KYJIbTYPHI 310POBbS M 3MOLHOHAJIBLHOIO
0J1aromosy4usi: OCO3HaHHE LIEHHOCTH XU3HU; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO U
yYCTaHOBKa Ha 370pOBbIN 00pa3 KU3HU (310pOBOE MUTAHUE, COOII0ICHINE TMTHEHNYECKUX MPaBUII,
cOaTaHCUPOBAHHBIN pPEXUM 3aHATHH M OTAbIXa, peryispHas (Qusnyeckas aKTUBHOCTH);
colOuro/iIeHre MpaBuil 0€30MaCHOCTH B IPUPOE; HABBIKOB OE30MIACHOTO MOBEAECHUS B MHTEPHET-
cpelne; crnocoOHOCTh aJanTHPOBATHCS K CTPECCOBBIM CUTYAILMSM U MEHSIIOIIMMCS COL[MAJIbHBIM,
MH(OPMALIMOHHBIM U TPUPOJIHBIM YCIOBUSM, B TOM YHCJIE OCMBICISAS COOCTBEHHBIH OMNBIT U
BbICTpauBasl JAajbHEUIIME 1LeH; cHOPMUPOBAHHOCTb HaBBIKA pe(IeKCHH, NMPU3HAHHE CBOETO
IpaBa Ha OIIMOKY M TAKOTO e MpaBa JPYroro 4ejaoBeKa; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHO
BBINIOJHATh W TPOMAraHAMpOBaTh IpaBUiIa 3I0pPOBOT0, O€30MaCHOr0 U JIKOJOTUYECKH
1esecoo0pa3Horo oopasa KHU3HHU; OEpeKHO OTHOCUTHCA K IPUPOE U OKpYXKArOILEH cperie.

TpynoBoro BocnMTaHUsI: YCTAaHOBKA HAa aKTMBHOE Y4YacTHE B PELIEHUH IPAKTHUECKUX
3ajad (B paMKax CeMbH, IIKOJIbI, TOpOJAa, Kpas) TEXHOJOTHUYECKOW U  COLMAIbHOM
HaIpaBJIEHHOCTH, CIMOCOOHOCTh WHUIMHPOBATh, IUIAHUPOBATH U CAMOCTOSITENIbHO BBIMOIHSTH
Takoro poja JesATeNIbHOCTh; HHTEpEC K MPaKTUYECKOMY H3ydeHHuIo mpodeccuit u Tpyna
Pa3NUYHOTrO pojia, B TOM 4YHCJIE€ HAa OCHOBE NMPUMEHEHMs reorpauyeckux 3HAHHM; OCO3HAaHHE
BOXXHOCTH OOYy4YeHMs Ha TMPOTSHKEHUHM BCEW JKU3HM IS YCHEIIHOW NpodecCHOHATbHOM
NEeSITeIbHOCTH U Pa3BUTHE HEOOXOAMMBIX YMEHHH [JIs1 3TOr0; OCO3HAHHBIN BBIOOpP U MOCTPOEHUE
UHAWBUYAIIbHOM TpPaeKTOpUM OOpa30BaHMsA M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX H
OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH.

JKOJOTHYeCKOr0 BOCIUTAHMSA: OPUCHTALIUS HAa IPUMEHEHHE reorpapuuecKux 3HaHUM IS
pemieHust 3aad B 00JacTH OKPYXKAWOWIEH cpeabl, IUNIAHUPOBAHMSA IIOCTYNIKOB M OLEHKH HX
BO3MOJKHBIX IOCIEICTBUM JJI1 OKpYXarolled Cpebl; OCO3HaHHE IJI0OAIbHOIO XapakTepa
HKOJIOTUYECKUX NpoOJIeM M MyTell MX peUIeHHs; aKTUBHOE HEMpUSATHE NCHCTBUH, MPHUHOCSIINX



BpeJl OKpY’KaIoLIel cpele; OCO3HAHWE CBOCH POJM KakK T'pakJaHMHA W MOTPEOHUTENsS B yCIOBHUSX
B3aUMOCBSI3U IPUPOJHOM, TEXHOJOIMUECKOW M COLMAIbHOW cpell; TOTOBHOCTb K YYacTHIO B
IIPAKTUYECKOHN 1EATEIbHOCTH SKOJIOTMYECKON HAIIPABIEHHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbBI

N3ydyeHue  ecrecTBO3HAHMS B  OCHOBHOM  IIKOJE  CIOCOOCTBYET — JIOCTHUIKCHHIO
MeETaIpeAMETHBIX PE3YJIbTAaTOB, B TOM YHUCIIE:
OBj1aIecHHI0 YHHBEPCAJIbHBIMH IMO3HABATeIbHBIMU JeiicTBUsAMH: bBa3oBble
JIOTHYeCKHUe AeiiCTBUS
BEISBISATE ¥ XapaKTepU30BaTh CYIIECTBCHHBIC TIPU3HAKU OOBEKTOB, ITPOLIECCOB U SBJICHUM;
yCTaHABIIMBATh CYIIECTBEHHBIM TMPU3HAK KIACCU(PUKAIMU OOBEKTOB, MPOIECCOB W SBJICHHA,
OCHOBAHMS U UX CPABHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax U JaHHBIX HAOIIOJACHUN
C YY€TOM NPEJIOKEHHON 3a/1auu;
BBISBJIATH 1e(DULINUTHI HH(OPMALIUY, JaHHBIX, HEOOXOAUMBIX ISl pEIICHUs TOCTaBIEHHOM 3a/1a4H;
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3W MPU H3YUYEHUU OOBEKTOB, MPOLECCOB U SIBICHUIA;
JienaTh BBIBOJBI C HCIIOJNB30BAHUEM JIEAYKTUBHBIX M HWHAYKTUBHBIX  YMO3AaKIOUYEHUH,
YMO3aKJIIOUEHUH 10 aHaJOTuH, (POPMYIUPOBATh THIIOTE3bI O B3aMMOCBA3SX O0BEKTOB, MPOIIECCOB
U SIBIICHUM;
CaMOCTOSITEIILHO BBIOMPATH CITOCO0 perieHus y4eOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
perieHus1, BbIOUpaTh HanboJiee MOAXOSAIINN C YYETOM CAaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).
Ba3oBble ncciienoBarejibCKue 1eiicTBUA
Hcnons3oBath reorpaduyueckre BOMPOCHl KaK UCCIEA0BATEIIbCKUNA HHCTPYMEHT IMO3HAHUS;
(GbopMyIHMpOBaTh €CTECTBEHHO-HAYYHBIE BOIPOCH], (UKCUPYIOIIME Pa3pbiB MEXAY PEAlbHBIM U
JKEJIAaTeIbHBIM COCTOSTHUEM CHUTYalluHd, O0OBEKTa, U CAMOCTOSITEILHO YCTaHABIMBATH MCKOMOE M
JAHHOE;
dbopMUpOBaTh THUIOTE3y OO0 WCTUHHOCTH COOCTBEHHBIX CYXACHUA W CYXACHHUH JAPYrUX,
apryMEeHTHPOBATh CBOIO MO3UIINIO, MHEHHE IO aCMIEKTaM Pa3IMYHBIX BOMPOCOB U MPOOIIEM;
MPOBOJIUTH MO TIJIaHY HECI0XHOE €CTeCTBEHHO-HAYYHOE WCCIIe/JOBaHWe, B TOM 4HCIIE Ha
KpaeBeIueCKOM  MaTepuajie, IO YCTAaHOBJICHHIO OCOOCHHOCTEM W3y4aeMbIX OOBEKTOB,
MPUYMHHO-CTIEICTBEHHBIX CBSI3€ W 3aBUCHUMOCTEH MeEXIy T OO0BEKTaMH, NpOIeccaMu H
SIBJICHUSIMU;

® OI[CHUBATH JIOCTOBEPHOCTh MH(POPMAIIUU, TTOTYICHHON B XOJI€ UCCIICOBAHMS,

®CaMOCTOSITENILHO (hOPMYITHPOBATh OOOOIIEHHSI M BBIBOJBI 10 PE3yabTaTaM MPOBEAEHHOTO
HAONIOJIEHUs] WIIM KCCIEIOBaHUSA, OLIEHWBATh JIOCTOBEPHOCTh TIONYYEHHBIX pE3yIbTAaTOB U
BBIBOJIOB;

®IPOTHO3MPOBATH BO3MOXXHOE JajbHEHIIEe pa3BUTHE OOBEKTOB, MPOIECCOB W SIBICHHM,
COOBITUH W UX TIOCJEICTBHS B AaHAJOTMYHBIX WM CXOJHBIX CHUTYyallMsiX, a TaKXe BBIJIBUTATH
MIPEATIONOKEHHS 00 UX PA3BUTUHU B U3MEHSIOIIUXCS YCIOBUSIX OKPYXKAIOIIEH CPEeIbI.

Padora ¢ nndopmanmei

SIIPUMECHSTH PA3JIMYHBIE METOAbl, WHCTPYMEHTHI M 3alpoChl TMPU TOUCKE U OTOOpE
nH(pOpMAallUM WM J@HHBIX U3 HCTOYHUKOB ECTECTBEHHO-HayyHOW HHpoOpManuu ¢ ydé€Tom
MPEIVIOKEHHON YIeOHOM 3a/1auu U 3aJJaHHBIX KPUTEPHEB;

®BEIOMpATh, AHATU3UPOBATH W HMHTEPIPETUPOBATH ECTECTBCHHO-HAYYHYIO HH(OPMAIIIO
Pa3IUYHBIX BUJOB U (POPM MpeICTaBICHHUS;

®HAXOAUTH CXOJHbIC apTyMEHTHI, MOATBEPKIAIOIINE WM OMPOBEPralolile OJHY U TY XK€
UJICI0, B Pa3IMYHBIX UCTOUHUKAX MH(POpMAIUH;



® CaMOCTOSITEIFHO BHIOMPATh ONTHUMAIBHYIO (JOPMY TIPEICTaBIICHUs] HHPOPMAITUH;

®OIICHMBATh HAIE&KHOCTh MHMOPMAIMH 0 KPUTEPHSM, IMPEUIOKCHHBIM YUUTEIIEM WA
chOpMYyIMPOBAHHBIM CAMOCTOSITEIILHO;

® CHCTEMATH3UPOBATh €CTECTBEHHO-HAYYHYIO HH(OPMAIIHIO B pa3HbIX (hopMax.

OBJ1a1IeHUI0 YHUBEPCATbHBIMUA KOMMYHHUKATUBHBIMHU JedcTBUsIMU: O0mIeHne
(bopMyIIMpOBaTh CYXKICHHS, BBIPAXKATh CBOIO TOYKY 3pPCHHS MO TeorpaduiyecKuM acrleKTaM
Pa3IMYHBIX BOIIPOCOB B YCTHBIX U MUCbMEHHBIX TEKCTaX;

B XOJC AWAora W/WIW TUCKYCCHHM 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOW TEMBI U
BBICKA3bIBaTh WJICHM, HAIlCJICHHBIC HA PEIICHWE 3aJaud W TMOJJIepKaHue OJarokenaTelbHOCTH
0011IeHUS,

COTOCTABJIATh CBOM CYXACHHSI IO €CTECTBEHHO-HAYYHBIM BOMPOCAM C CYXICHHUSMHU JAPYTUX
Y4aCTHUKOB JHMAJIOra, OOHAPYKUBATh Pa3IMuMe U CXOJCTBO MO3UIINIA;

MyOJIMYHO MPEACTABIATh PE3YIbTAThl BHIMOIHEHHOTO UCCIEAOBAHUS WU MPOEKTA.

CoBMecTHas1 1eATEJILHOCTD (COTPYIHUYECTBO)

MPUHUMATH 1IeJTb COBMECTHOMN JIESATEITBHOCTH TPH BBIMOJIHEHUH y4eOHBIX MPOEKTOB, KOJIEKTUBHO
CTPOUTH JIEUCTBUS MO €€ JOCTM)KEHUIO: PpacHpelessiTh poOJM, JIOrOBapuUBaThbcs, OOCYXKIaTh
IIpOLECC U pe3yIbTaT COBMECTHOM pabOThI;

IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM pabOThl, IMPH BBINOJIHEHUH Y4YEOHBIX IPOEKTOB
OIpeNeNIATh CBOK pOJdb (C y4ETOM MpPEeNNoYTeHUH U BO3MOXKHOCTEH BCEX YYaCTHHKOB
B3aMMOJICHCTBHSI), YIaCTBOBATh B I'PYMIIOBBIX (JOpMax pabOThI, BHIIOIHATH CBOK YacTh pabOTHI,
JOCTUTaTh KauyeCTBEHHOIO pe3yslbTaTa II0 CBOEMY HAIlPaBIECHHUIO U KOOPJAUHUPOBATH CBOU
JENCTBUS ¢ PYTMMHU WIEHaMU KOMaH/Ibl;

CpaBHUBATh PE3yJIbTAThI BHIIOJIHEHUS YI€OHOIO IPOEKTa ¢ UCXOIHOM 3ajjaueil U OLIeHUBATh BKJIA]]
KaX/10T0 YJIeHa KOMaH/bl B JOCTH)KEHUE PE3yIbTaTOB, pa3AeisaTh chepy OTBETCTBEHHOCTH.

OBJ1a/1eHMI0 YHHBEPCATbHBIMHI YU4eOHBIMH peryIaTHBHbIMM AeiicTBUsiMU: CaMoopraHu3anus

CaMOCTOSITENIbHO COCTaBIATh AJITOPUTM pEIIEHHs €CTeCTBEHHO-HAYUHBIX 3aJad M BBIOMpATh
Croco0 MX peleHus ¢ Y4ETOM MMEIOUIMXCS pPEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh peUlaracMble BAPUAHTHI PELICHU;

COCTaBJIATh IUIAaH JEWCTBUH (IJJaH peaju3aldd HAMEUYEHHOTO aJropuTMa pelieHus),
KOPPEKTHPOBATh MPEIOKEHHBIN AJITOPUTM € Y4ETOM MOJIYYEHHUs] HOBBIX 3HaHUN 00 M3yyaeMoM
00BEKTE.

CamokoHTpoOJIBb (peduexcust)

BJIa/IETh CIIOCO0AMU CAMOKOHTPOJISI U peIIeKCu;

OOBSACHATh MPUYUHBI JOCTHKEHUS (HEAOCTHKEHUSI) pe3ybTaToOB JI€ATEIbHOCTH, JaBaTh OLEHKY
NPUOOPETEHHOMY OMBITY;

BHOCHUTb KOPPEKTHBBI B JACATCIBHOCTD HAa OCHOBE HOBBIX O6CTO$[T€J'II)CTB, HN3MCHUBIINXCS
CUTyallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yNbTAaTa LIEJU U YCIOBUAM

IIpunsTHe cedst M APyIrUX

OCO3HAHHO OTHOCHUTHCS K JPYTOMY YEJIOBEKY, €0 MHEHUIO;

MIPU3HABATH CBOE MPABO HA OMIMOKY U TaKOE XKe MPaBo APYTroro.

HNPEAMETHBIE PE3YJIBTATBI 5
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BBIJICNIATH OOBEKTHI U3yUYCHUS €CTECTBEHHBIX HayK: ACTPOHOMMH,
(bu3ukH, XuMuH, reorpaduu, OUOIOTHH, IKOJIOTHH;

MIPUBOAMTH IPUMEPHI B3aMMOCBSI3€il B IPUPO/IE;

OOBSICHATH CYITHOCTH OHSATHH «METO», «TUTIOTE3a»;

Ha3plBaTh HAy4yHbIE CHOCOOBI/YPOBHHM TIO3HAHUS MHpA, pa3IdyaTh METOAbl HayYHBIX
uccienoBanuil (HaOI0AeHNe, ONUcaHue, U3MEPEHHe, SKCIIEPUMEHT, MOJICIIMPOBAHKE), HA3BIBATh
3Tanbl HAYYHOTO UCCIIEOBaHUS;

OTIpeNeNIATh U TPHUMEHATh MOPSAOK JEHCTBUN HCCIEAOBATENs NpPU HAOIIOJCHUH, H3MEPEHHU
MPUPOJHBIX 00BEKTOB, IIPU MIOCTAHOBKE OIBITA (IKCIIEPUMEHTA);

XapaKTepu30BaTh BKJIAJ 3apYOCIKHBIX U OTEUECTBEHHBIX YUCHBIX B PA3BUTHE €CTECTBEHHBIX HAYK;
OIMCHIBATh TPEJICTABICHUSI TEPBOOBITHBIX JIIOACH O MPHPOJE, NPEACTABICHUS O CTPOCHHUU
Bcenennoii y npeBHUX HapO0B U B paHHEM CpeTHEBEKOBbE;

MEPEYHCIATh MPEANOCHIIKN M OOBSCHITH 3HaUeHHEe Benmmkux reorpamueckux OTKPBITHH;
OIHCHIBATH 10 MOJIETI BHYTPEHHEE CTPOEHUE 3eMIIH;

CpaBHUBATH 10 PUCYHKY BHYTPEHHEE CTPOCHUE IUIAHET- TUTAHTOB U TUIAHET 3eMHOU TPYIIIBI;
CpaBHUBATh TuNoTe3bl 0 Bo3HMKHOBeHNU 3emin M. Kanra u I1.-C. Jlanmaca, X. broddona u Jx.
JIKWHCa, ONMHCHIBATH COBPEMEHHBIC MPECTABICHHS O BOSHHUKHOBEHHH U Pa3BUTHU COIHEYHOM
CHCTEMBI;

OIMCHIBATH CIIOMCTYIO CTPYKTYpPY 3€MIIM, Ha3bIBaTh M PACIO3HABATh HA PHCYHKE I€OJIOTHUECKUE
000J109KH 3eMIIH;

MPUBOANTH TMPHUMEPHl XUMHUYECKHUX JJIEMEHTOB, TPOCTHIX W CIIOXHBIX BEIIECTB, BEIIECTB C
MOJIEKYJISIPHBIM U aTOMapHBbIM CTPOEHHUEM;

OOBSICHATH CYLITHOCTb IOHATHH «TOpHbIE TOPOJIBD»,

«MHUHEPAIBI», «peibed, «KIUMAT;

OIUCHIBaTh OCOOCHHOCTH MOBEPXHOCTH U aTMocdepsl 3emiin mocie ee 00pa3oBaHus;

BBISIBJIATh TPU3HAKW MHMHEPAJOB W/WIM TOPHBIX MOPOJ Yy TMecka B XOA€ BBINOJHEHHS
MIPaKTUYECKON paboOThI;

MNPpUBOAUTL MPUMEPBLI MAJICOHTOJIIOTHYCCKUX CBUACTCIIBCTB IIOABJIICHHA Ha 3eMile KUBBIX
OpraHu3MOB;

o OIUCHIBATh XU3Hb B JIPEBHEHIIEM OKeaHe, OCOOCHHOCTH CYIIM U aTMoc(epsl TpeBHEH
3emiIn, Ha3bIBaTh IPUYMHBI HAYaJIa 3aCEJIEHUS CYIIH )KUBBIMH OPraHU3MaMU;

o Ha3bIBaTh (DaKTOPHI, MOBJIUSBILIKE HA BOSHUKHOBEHHE pebeda 3emiu;

. Ha3bIBaTh YCJOBHUS, BIUSIOLINE Ha KIMMAT, OOBSCHATH, KaK KJIMMAT BJIMSET HAa 3EMHYIO
IIOBEPXHOCTB;

. MPUBOAUTH MPUMEPHI U OMUCHIBATh YHUKAJIbHBIE NMPUPOAHBIE OOBEKTH 3€MJIHM, HA3bIBATh
0co0eHHOCTH 3eMJIH, 00YCIIOBUBILNE KU3Hb Ha TUIAHETE;

. BBISIBJISATH OOIIME U OTIIMYUTEIbHbBIC IPU3HAKH TEJI )KUBOM M HEXKMBOM MPUPO/IbI, HA3bIBATh
U PACKpbIBaTh COAEpPKaHNE OCHOBHBIX MPU3HAKOB KUBOTO;

. pacKpbIBaTh JOHAYUYHBIE U MTEPBbIE HAyYHbIE IPEJICTABICHUS O MPOUCXO0XKICHUH JKU3HU;

. pacKpbIBaTh COBPEMEHHBIE B3IJIAIbl HA BOSHUKHOBEHUE KU3HU HA 3€MIIE;

J OOBSICHATH CYIIHOCTb MOHATUH «3BOJIOLHSD, «BU,

. «haopay, «hayHa», «cpena 0OUTaHU», KMECTO OOUTAHUSY,

J «IIPUPOTHOE COOOIIECTBOY, «OHOIICHO3), «IKOCUCTEMAY, «IICTIb TUTAHUS;

J XapakTepu3oBaTb OCOOCHHOCTH OpraHu3mMoB 1mapctB bakrepun, ['pubbi, Pacrenus,

JXKuBOTHBIE, X POJIb B IPUPOJIE U B KU3HH YEIIOBEKA,
J XapaKTEepHU30BaTh OCOOCHHOCTH PACTCHUI M )KUBOTHBIX KPYITHBIX CHCTEMAaTHYECKHUX TPYII,
0COOEHHOCTH JTUIIAHHUKOB KaK CHMOMOTHYECKHX OPraHU3MOB;



L OIIMCBIBATh JTAIlbl PA3BUTHS ) KU3HU HA 3CMJ'I6;

J BBIICIIATh YCIIOBUS HA3€MHO-BO3LYIIHOW, BOJIHOW, IOYBEHHOW, OPraHU3MEHHOM Cpel
OOUTaHUs, TPUBOIUTH TPUMEPHI

o MPUCIIOCOOJICHHOCTH KHMBBIX OpPraHW3MOB K YCJIOBHSM HA3eMHO- BO3IYIIHOM, BOJHOM,
MIOYBEHHOM, OPTraHU3MEHHOU Cpell 0OUTaHHUS;

J IIPUBOAUTH IPUMEPHI PA3HBIX BUAOB IPUPOAHBIX COOOIIECTB, UCKYCCTBEHHBIX 3KOCUCTEM;
J Ha3blBaTh M XapaKTepU30BaTb KOMIIOHEHTbl HPUPOIAHOIO COOOILECTBA, MPUBOJIUTH

IIPUMEPHI LieTIeN TUTaHMUS;

J NPUBOAUTH TPUMEPHl M BBIACIATH OCOOCHHOCTH pACTEHMH W JKMBOTHBIX PAa3HBIX
MaTEpUKOB, 0OCOOEHHOCTH XUBBIX OPraHU3MOB MOpPEH M OKEaHOB, XapaKTepU30BaTh 0COOEHHOCTH
CTPOEHMS )KUBBIX OPraHU3MOB — OOMTATENEH pa3HbIX IPUPOIHBIX 30H;

o OOBSICHATh CYIIHOCTh TOHATHUS «Pacay», BBIICIATH XapakTepHbIC TNPU3HAKU JIIOJCH
€BPOIECONIHOM, MOHIOJIOUTHOM M 3KBaTOPHUAIbHOM pac, OOBACHATh HX INPHUCIOCOOUTEIBHOE
3HAYECHHUE;

. Ha3bIBaTh U XapaKTEPHU30BaTh BKHEHILINE STAllbl CTAHOBJICHUS YE/IOBEKa;

. JOKa3bIBaTh Te3UC «YenoBeK — OMOCOIMAIbHOE CYIIECTBOY.

6 KJIIACC

. OOBSICHATH CYIITHOCTB MOHSTHUS «aCTPOHOMUS,

XapaKTepH30BaTh OCHOBHBIE ATAIbl PA3BUTHS aCTPOHOMUH;

. yKa3bIBaTh Ha Mozenu mosioskeHus ConHia u mraHeT B COJIHEUHOH cCHCTEMe;

J MIPOBOJIUTH KJIACCU(UKAIMIO IUIAHET, CPAaBHUBAThH IUIAHETHl 3€MHOW T'PYMINbI Ha OCHOBE
0COOEHHOCTEN UX CTPOCHHUS;

J BBIJICJIATh XapaKTepHble MPU3HAKHU [JIaHET-TUTAHTOB;

. BBIJICNIATH XapaKTePHBIC TPU3HAKH aCTEPOUI0B, KOMET, METEOPOB, 3BE3T;

J HaXO/JUTh OCHOBHbIE co03Be3ausi (CeBepHOro MOodymlapus TMpH TMOMOIIM KapThl

3BE3JHOTO HeOa;

o BBIIETISITh OOBEKT U3YyUEHHUsT OMOJIOTHH; XapaKTepHU30BaTh OMOJOTHIO KaK CUCTEMY HayK;
pacKpbIBaTh 3HaYEHNE OMOIOTUYECKUX 3HAHMIA;

o OOBSICHATH CYIIIHOCTh MOHATHH «KJIETKA», «TKaHb», OPTaHy,

«CHCTEMA OPTAHOBY, IIUTAHUEY», «ABTOTPOPBI», «TETEPOTPOPHI»,

«hOTOCHHTE3Y, «ITUIIICBAPECHUEY», «IBIXAHHEY, «T'a3000MEH,

«0OMEH BeIIeCTBY, «BBIICTICHUEY, «PA3IPAKUMOCTDY, «pedIeKcy,

«Pa3MHOXKEHUEY», «TaMeTay, «OMBUICHHUEY, «OTLI0I0TBOPEHUEY;

. IIPUBOJUThL NPUMEPHI BUJOB TKAHEW, OPraHOB, CUCTEM OPraHOB PACTEHUN U JKUBOTHBIX,
Ha3bIBaTh X (DYHKIUY;

J XapaKTepu30BaTh )KUBOW OpPraHU3M Kak OMOJIOTMUYECKYIO CUCTEMY;

. CpaBHHMBAaThb OCOOEHHOCTH aBTOTPO(GHOTO U TeTepOTPOPHOr0 CIOCOOOB MUTAHUS;

. OIHCHIBATH 0COOEHHOCTH MIUTaHUS
pacTeHMii, pacKpbIBaTh  CYIIHOCTb BO3YLIHOTO U MOYBEHHOT'O MUTAHUS PACTEHUN;

. 000CHOBBIBaTh OMOJIOTHYECKYIO POJIb 3€JICHBIX PACTEHUI B IPUPOJIE;

. OINMCHIBATh NMHUTAHHE W THIIEBAPCHHE Yy KUBOTHBIX, BBIIEIATH OCOOEHHOCTH CTPOCHUS

MUIIEBAPUTEIBHBIX CUCTEM KUBOTHBIX;

o Ha3bIBaTh U OIMCBHIBATH NIPOBOJSAIIME CHUCTEMBI PACTCHUH W )KMBOTHBIX; PACKPBIBATH POJIb
KPOBEHOCHOM CUCTEMBI, KPOBU B TPAHCIIOPTE BEILECTB Y )KUBOTHBIX OPraHU3MOB;

o Ha3bIBaTh OpPraHbl, y4aCTBYIOIIUE B IIPOLIECCE AbIXaHUS PACTCHUHN U KUBOTHBIX;



L4 Ha3bIBaTh OCOOEHHOCTH BBIACJICHUA Y paCTCHI/Iﬁ 1 )KXUBOTHBLIX; XapPaKTCPU30BATh 3HAYCHUC
BBIACJICHUA B JKU3HU JKXKUBBIX OPraHU3MOB,

IPUBOAUTH JI0KA3aTENbCTBA TOTO, YTO OOMEH BELECTB — BaKHEHIINI IPU3HAK )KUBOTO;
XapaKTepu30BaTh CTPOCHHME OINOPHBIX CHCTEM pAcTEHUN M KUBOTHBIX, OOBSICHATH 3HAYEHUE
OIIOPHBIX CUCTEM JUIS KUBBIX OPTaHU3MOB, BBIABIIATH IIPU3HAKU ONOPHBIX CHUCTEM, YKa3bIBAIOLIUE
Ha B3aMMOCBS3b UX CTPOEHUS C BBINOIHAEMBbIMU (QYHKLUAMUY;

MPUBOANTH MPHUMEPHI U XapaKTEPU30BaTh CIIOCOOBI IBMKECHUS KUBOTHBIX, TPUBOJIUTH MPUMEPHI
HaJIM4usl JBUTATEIbHOW AaKTUBHOCTH Y PACTEHUM; OOBSACHATH POJIb JBUKEHUS B JKM3HH JKHBBIX
OpPTraHU3MOB; YCTaHABIMBATh B3aMMOCBSI3b MEXKIy CPEIO OOMTAaHUS U CIIOCO0aMHU MEePEIBHUKEHUS
OpraHu3Ma;

Ha3bIBaTh YaCTU PETYJIATOPHBIX CHCTEM, OOBSCHATH POJIb HEPBHON M SHAOKPHUHHOM CHCTEM B
PEryJsLuU NPOLECCOB KUZHEAEATEIILHOCTH OPIaHU3MOB, pe(IEKTOPHBINA XapaKTep AesTeIbHOCTH
HEPBHOW CUCTEMBI;

IIPUBOJUTH IPUMEPHI IIPOSIBIICHUS] PEAKIUI PACTEHUI Ha U3MEHEHUS B OKPYKAIOLIEH Cpee;
XapaKTepu30BaTh pOJIb Pa3sMHOXKEHUS B JKU3HU JKUBBIX OPraHU3MOB; BBIABIATH OCOOCHHOCTHU
0€ecIoJI0r0 U MOJIOBOTO PA3MHOKEHHMSI; OTIPEIeNIATh IPEUMYIIECTBA [TOJOBOIO Pa3MHOKEHUS Nepe]
OecrosibIM; Ha3blBaTh M ONMCHIBATh YAaCTH IIBETKA, YKa3bIBaTh MX 3HAUEHHE; JIeNIaTh BBIBOJBI O
OMOJIOTUYECKOM 3HAUCHHUH [[BETKOB, TUIO/IOB M CEMSIH;

OIMCHIBATH OCOOEHHOCTH POCTA U PA3BUTHUS PACTCHHS;, XapaKTePU30BaTh ATAIlbl HHIUBHYaIbHOTO
pa3BUTHUS PACTCHUIL;

BBIJIEJISITh IPEUMYILECTBA BHYTPEHHETO OIUIOJOTBOPEHHS,

pacKkpbiBaTh OCOOEHHOCTH Pa3BUTHUs KUBOTHBIX; CPABHHUBATh MPSMOE U HENpPSIMOE pa3BUTHE
KUBOTHBIX;

MPUBOJUTh HPUMEPBHl CUCTEM M KOMIIOHEHTOB, X COCTAaBJISIONIMX; MPUMEPhl OMOJIOTHYECKUX
CUCTEM M KOMIIOHEHTOB, X COCTAaBIIAIOIINX; HA3bIBATh €AMHUIIBI CTPOCHHUSI KUBBIX OPraHU3MOB
(KJIETKH, TKaHHW, OpTraHbl); BBIABIATH B3aHMMOCBS3b MEXIYy OCOOEHHOCTSIMH CTPOEHHUS KJIETOK,
TKaHel, OpraHoB M UX (YHKLUUSAMH; apryMEHTHUPOBAaTh TE3HC

«JIr06011 opraHu3M — 3TO CclI0’KHast OMOJIOrHyYecKasi CUCTEMay;

MPUBOANTH PUMEPBI OTKPBITUI XUMHH, OKa3aBIINX BIUSHUE HAa pa3BUTHE OMOJIOTUH, (DU3UKH;
OOBSICHATh CYIIHOCTh TOHSATHH «BEIIECTBO», «XHUMHUYECKOE SIBICHUEY,

«YHUCTOE BEUIECTBOY», «CMECHY, «TOMOTE€HHAs CMECBY, «T€TEPOTCHHAs CMEChY;

MIPUBOJUTH IIPUMEPBI YUCTBIX BELIECTB U CMECEN;

. MIPOBOUTH JJAOOPATOPHBIE OTIBITHI [0 Pa3/I€JICHII0 TOMOTE€HHBIX U T€TEPOTreHHBIX
cMecel;

° MPUBOJAUTH MPUMEPHI OTKPHITHI YUEHBIX, BHECHIMX CYIIECTBEHHBIN

BKJIaJ B paSBI/ITI/Ie XI/IMI/I'-IeCKOI\/’I HayKI/I,

° Ha3bIBaTh OTIMYUTEIbHbIC MPU3HAKU HAYUHBIX 3HAHU;

o O6’I)SICH$ITI) CYHIHOCTI) HOHHTI/Iﬁ «METO H&y‘IHOFO IIO3HaHHUsD),

«HAOIIOICHUEY, «IKCIIEPUMEHT, «CPABHEHUEY,

«A3MEPEHUEY, OMHCAHUEY, «KMOJCIUPOBAHHUEY, «AaTOM»,

«MOJIEKYJIay», «XUMUYECKHH AIEMEHT», «IIPOCTOE BEIIECTBOY,

«@JJIOTPOIIUS», «CIIOKHOE BEIIECTBOY, «XUMHUECKas (popMyriar,

«HEOPraHMYECKHE BEILECTBAY», «OPraHMYECKUE BELIECTBAY,

«METAILIBI», «HEMETAJTBI», KHEOPTAaHIMUECKUE BEIIECTBAY,

«OKCHUJIBI», «KUCIIOTBI», «KOCHOBAHUS, «COJIN», «\OPTaHUUECKHE BELIECTBAY;

. 0003HaYaTh HEKOTOPHIE XUMHYECKHE SJIEMEHTHI JIATHHCKUMHU OYKBaMH WM MPUBOJIUTH UX
MEXIyHApOAHbIC Ha3BaAHNUS,

o pacKpbIBaTh MPAKTUYECKOE 3HAUEHUE OTKPBITHUS MEPUOAMYECKOTrO 3aKOHA ISl Pa3BUTHS



XUMUYECKON HAYKH;

o MIPUBOAUTH MPUMEPHI MPOCTBIX U CJIIOKHBIX BEUIECTB, HAYYHBIX U TPUBUAIbHBIX Ha3BAHUI
BEILIECTB;
o KJIAaCCU(UIIMPOBATh BEIICCTBA HA METAIBI M HEMETAJUThl MO (DU3UYECKHM CBOHCTBAM,

MIPUBOJUTH IPUMEPHI METAIVIOB U HEMETAJIOB;

o XapaKTEPU30BaTh CBOMCTBA U 3HAYCHUE KUCIOPOA; XapaKTepU30BaTh COCTaB, CBOMCTBA H
dbyHkru atMocdepbl; 000CHOBBIBATH 3HAUYEHUE 3aIIUTH aTMOC(EPHI OT 3arps3HEHUS;

o MPUBOJUTH MPUMEPHI U OIMHUCHIBATH CBOWCTBA HEKOTOPHIX OKCHIOB, KHUCJIOT, OCHOBaHHM
(TUIIPOKCHUIIOB) M COJICH; IPUMEPHI MPUMEHEHHS OKCHUJIOB, KHCJIOT, OCHOBAaHUHN (THAPOKCHUIIOB) U
coJIei;

. XapaKTepu30BaTh CBOWCTBA M 3HAYECHHUE BOIbI;

. NPUBOJIUTH NPUMEPHI U ONUCHIBATH CBOMHCTBA HEKOTOPHIX OPTraHUYECKUX BEUIECTB;

o XapaKTepu30BaTh OMOJOTMYECKOE 3HAUYEHHUE YIJIEBOJOB, OEIKOB, KUPOB (JIMIIUIOB) U
HYKJICWHOBBIX KHCJIOT;

. MPUBOANUTH IPUMEPHI YACTO UCTIOIB3YEMBIX B OBITY OPTraHUYECKHUX BEIECTB;

J OOBSICHATH CYIIHOCTh TMOHATHUH «(PU3NYECKOE SBICHHE», «(PHU3MUECKOE TEI0»,

((q)HSH‘leCKaH BCIMYHHA», KU3MCPCHHUCH, KIIPSAMOC
HU3MEPCHUL», KKOCBCHHOC U3MCPCHUCH;

L4 Ha3bIBaTb OOBEKT HU3YyUCHUA (bHSI/IKI/I; BBIACIIATL IIPU3HAKKW W IIPUBOAWUTL IIPHMCPLBI
(1)H3PILIGCKI/IX HBHCHHﬁ; IPpUBOJAUTL IIPUMEPHI CBA3H (bHSPIKPI C ApYruMH HaAyKaMU;

L4 PaCKpbIBATb 3HAa4YCHUC HU3MCPCHUA (1)I/IBI/I‘ICCKI/IX BCINYHNH IIpu (1)I/IBI/I‘I€CKI/IX
HUCCIICAOBAHUAX, CpAaBHHUBATH (1)I/I3I/ILIGCKI/IG BCJIMYMHBI; peIlIaTh 3aJda4d, OCHOBAHHBLIC Ha
HpOCTefIIHHX MAaTEMAaTUYCCKUX pacu€Tax C UCIIOJIb30BAHUCM (1)I/ISI/I‘IGCKI/IX BCJIIMYHH,

L OOBACHATH CYIIHOCTH MMOHATUH «MEXaHUIECKOE JBHXXCHUC),

«TPACKTOPUAY, KIIYTb», ((HpHMOHHHeﬁHOC JABHIKCHUC),

o «PaBHOMEPHOE ABUKECHUEY, «CKOPOCTHY;
o MIPUBOJUTH IPUMEPBI OTHOCUTENBHOCTH JIBUKEHHUS TEIT;

o MIPEICTABIATH IyTh, BPEMS U CKOPOCTh B 3HAKOBO- CUMBOJIMUYECKON (hopMe;

o BBIUUCIIATE CKOPOCTh 1O (hopMyJie; OINpeNeNiaTh CPEIHIO CKOPOCTh JBHKEHMS TeJa;

pelaTth npocTeiiye 3a1a4uy Ha ONpeieJIeHUe CKOPOCTHU JBHKEHUS;

o OOBSICHATh CYHUIHOCTb TOHSATHH «MHEPIUSL», «CHIIA», «CHJA TSHKECTH»,
«paBHOACHUCTBYIOLIAS CHIIAY, «1e(hopMaLus»;

. MIPUBOJIUTh TMPHUMEPHI JABMKEHUS Tel MO WHEpPUUHU, IpUMephl J1ehOpMUPOBAHHBIX Tell,
Ha3bIBaTh NPUYUHBI AePOpMalnH;

. MPUBOJIUTh TPUMEPHl B3aUMOJCIHCTBHUS TeJ; MPEJICTaBIsTh pa3Hble CHJIBI B 3HAKOBO-
CUMBOJINYECKON (hopMe; OIpeesaTh [0 PUCYHKY-CXeMe HallpaBJIeHHe AeUCTBUS CUJ;

. OOBSICHATh CYLIHOCTh HMOHATHH «(pU3HUECKOE TEN0», «BEIIECTBOY,

«IIJIABJIICHUE», «HMCIIAPEHHUE», «KOHIACHCALHU», «KPUCTATUIN3ALUNY;

. MIPUBOJIUTh TMPHUMEPHI BEIIECTB, HAXOMAAIIUXCS B PA3IMYHBIX arperaTHbIX COCTOSHUSX;
OIKCHIBATh MO CXEME IEepexo] Tell W3 OJHMUX arperaTHbIX COCTOSHUH B JIpyrue; OOBSICHSATH
pasiuyure B CBOMCTBAX TBEPABIX, KUAKUX U ra3000pa3HbIX BEUIECTB, UCXO/S U3 UX CTPOCHUS;

o OOBSCHSITH CYIIIHOCTh TIUCKPETHOCTH BEIIECTBA;

o OOBSCHATH CYIITHOCTD MOHATUHN «paboTay, «KMOIIHOCTb,

. «IIPOCTHIE MEXAHU3MBI», «PBIUAT», «IHEPTHUSY;

o MPUBOJIUTL TPUMEPHl JCHCTBHS CHJ, HE COBEpIIAIONIUX paboTy; MPEICTaBIAThH

¢usnyeckue BenUUMHBL (paboTy, MOIIHOCTH W [Jp.) B 3HAKOBO-CUMBOJHMYECKOH (opme;
CPaBHHMBATh MOIITHOCTH JIByX MEXaHH3MOB;



L OITMCBIBATH ITPOCTBIC MCXAaHU3MBI, NCII0JIb3YCMBIC B 6BITy;
L4 Ha3bIBaTb BHUAbI OJHCPIrUuH; PpacCKpbIiBaTb CYHIHOCTbL 3aKOHA COXpPaHCHHA SHCPIUHU,
OIIMCBIBATh IMPEBPALICHUA SHEPIrUU Ha IIPOCTBIX IIpHUMEpax;

NPUBOJIUTH NPUMEPHI MCIOJIb30BAHHUS UYEIIOBEKOM IPEBPAILCHHS SHEPIHHU; HA3bIBaTh MCTOYHHMKH
SHEpruM s OBITOBBIX M  IMPOMBIIUICHHBIX HYXJ; OOOCHOBBIBATH  HEOOXOAMMOCTH
IHEPTOCOEPEIKCHHUS;

PacKpbBIBaTh CyITHOCTh 3aKOHA BCEMUPHOTO TATOTEHHS;

NPUBOANTH MPUMEPHI M OINUCHIBaTh (U3MYECKHE SIBJICHHA B arMocdepe M B Heapax 3eMmiH;
ONPEAESATh TIOJNIOCA MarHUTa C TOMOUIBI0 MAarHUTHOW CTPENKH; MPUBOJHUTH IIPHMEPHI
AJIEKTPHU3AIINY;

IPUBOIUTH IPUMEPHI H3JTy4eHHsI, KOHBEKIIUH U TEIUIONPOBOJHOCTHU B IIPHPOJIE;

OIUCHIBATH M3BECTHBIC MEXAHU3MBI PHCIIOCOOJICHHS )KUBOTHBIX K KH3HU B XOJIOJHOM (3KapKOM)
KITUMAre;

NPUBOANTH TIPUMEpHI  JCUCTBUS 3aKOHOB MEXAaHMKM B JKMBOW MpPUPOZAE, IPUMEPHI
MI03aMMCTBOBAHHBIX YEJIOBEKOM Y NPUPOJABI HM300pETeHHH, NMPUMEPHl (HU3MYECKUX SBIICHHH,
CBSI3aHHBIX C TIPEIOMJICHUEM CBETOBBIX JIy4YeH.



TEMATHYECKOE II/TAHUPOBAHME 5

KJIACC
KoymyectBo
No /i HaumeHoBaHue pa3/iesioB U TeM 4ACOB JJiekTpoHHbIe (HUpPOBbIE)
NMPOrpaMMbl o0pa3oBaTejbHbIEe pecypchl

1.1 BBenenue B eCTECTBEHHBIE HAYKH bubnuoreka [IOK
1.2 Pa3BuTune 3HaHu 1101€1 0 MUpE bu6nunoreka [JOK
2.1 O06auk 3emin bubmuoreka [IOK
22 XKusue Ha 3emie 10 bubnuorexa IIOK
3.1 Yenosek Ha 3emite bubmuoreka [IOK
4.1 Peseps bubnuoreka [IOK

OBIIEE KOJIMYECTBO YACOB 10 34

I[TPOT'PAMME

6 KJIACC

DJIeKTPOHHbIe (uudpoBbIC)
Ne /i HaunmeHoBaHuMe pa3gejioB M TeM KomuectEo o0pasoBaTeIbHBIC Pecypehl
NpOrpamMmblI 4aCOB

1.1 Mup acrpoHoMuu 5 bubmuoreka [LIOK
1.2 Mup 6uonoruu 10 bu6mmoreka LIOK
1.3 Mup pusuku 9 bu6mmoreka LIOK
1.4 Mup xumun 10 bubnnoreka [IOK

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




INOYPOYHOE INTAHUPOBAHMUE 5 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
Jlara uudposbie
Ne i/ Tema ypoka Konrposabubie | IIpakTudeckue
Bcero u3yuyeHusi = o0pa3oBare/ibHbIe
padoTbI padoThbI
pecypchl
Beenenne B ecrecTBeHHbIC HAYKH
EcTecTBeHHBIE HAyKH, €CTECTBO3HAHUE U
1 YK, 1 Bu6morexa LIOK
€IMHCTBO MHpa
2 Hayunoe no3nanue mupa 1 bubnnoreka [IOK
SI3BIK M METOZIBI ECTECTBEHHBIX HAYK.
[Ipaktukym Ne 1. PasButne cemsiH
3 dacommu u ropoxa (HaOmrozmenue) | 1 bubnnorexa [IOK
ITpaktukym Ne 2. OnpenencHue
cpelHell Macchl Tena (M3MepeHue)
SI3BIK M METO/IBI ECTECTBEHHBIX HAYK.
ITpaktukym Ne 3. OnpenencHue
a3MepoB JINCTOBOM IJIACTUHKHU
4 P p 1 bu6mmoreka [IOK
(u3mepenue) [paktuxym Ne 4.
Brustaue a3o0THBIX yaoOpeHuit Ha pocT
pacTeHust (IKCIIEPUMEHT)
Pa3Burue 3HaHMH J101€# 0 MUpe
Ha 3ape uenoBeyecTsa.
5 IIpaktukym Ne 5. Onpenenenue Bpemeny | bubnnoreka [IOK
cyTok 1o ComnHiy.
Ot 3emnn — neHTpa MHpa A0 3€MIIU-
6 pa MHp 1 Bu6smorexa [JOK
IUTAHETBHI.




Benukue reorpaduieckiie OTKpbITHS.

7 [Ipaktukym Ne 6. Habmionenue nmamiil bubmumoreka [IOK
MarHUTHOT'O MOJIS.
HccnenoBanus MiIaHeThl MPOJOIDKAFOTCS.

8 P 1 bubmmoreka [IOK
Uto y 3eMiu BHYTpH.
Kak Bo3HuKIM 3emiist u 1pyrue

9 24 1 bubnuoreka LIOK
IJTaHEThI?
3emist — m1aHeTa CONHEYHON CUCTEMBI.

10 1 bu6mmorexa [IOK
[lyremecTBue BO BpeMEHU: 0HAs 3eMIIsl.
[IpakTuk No 7. Brrsnenue

11 p ™ 1 bubnuoreka LIOK
IIPU3HAKOB MUHEPAJIOB U/UIJIM TOPHBIX
IIOpoJ Yy IeCKa.
[TyTremecTBue BO BpeMEHU: NOSABICHUE HA

12 3emiie )KMBBIX OPTaHU3MOB U MX 1 bubnnorexa [IOK
BBIXO/JI Ha CYIITY.
[TyremecTBre BO BpeMeHH: KaKk BO3HUKAJ

13 yr N P 1 bubnnoreka [IOK
COBPEMEHHBINH 00IMK 3eMiTu.
PesepBHblit ypok. O0o01iaromee

14 noBTopenue. KontponbHas pabota mo
teme "Ku3Hb Ha 3emue"

00k 3emun

CoBpeMeHHBIH 005K 3emutn.
IIpaktukym Ne 8. M3mepeHne BBICOTHI

15 P M p 1 bubnuoreka [IOK
CoiHIIa HaJI TOPU30HTOM U TEMITEPATYPHI
BO3/lyXa B MOJIJICHb.

16 IlyrewmecTBue no 3emie. 1 bubmumoreka LIOK

17 3emiis — IUIaHEeTa JKU3HHU. 1 bubmumoreka LIOK

Ku3un Ha 3emiie




OTnu4due )KUBOro OT HEKUBOTO.
[Ipaktukym Ne 9. DxcnepumeHTanbHOE
00Hapy>KeHHE OPraHN4YeCKOro BEIIECTBA.

18 [Tpaktuxym Ne 10. bubnunoreka [IOK
DKcnepuMeHTaIbHOE oOHapyXeHue
Kpaxmaia.
19 Bo3HukHOBeHHE M pa3BUTHE XHU3HH Ha Butmorexa LOK
3emiie.
20 PasznoobOpasue JKU3HU. [apcTBO Bu6orexa [IOK
baxrepun. LlapcTBo I'pulsI.
PesepBHbIii ypok.
[Ipaktukym Ne 11. Habnronenue u
1 ONMCaHNUEe 0COOEHHOCTU CTPOEHUS
GaxTepii bubnuoreka [IOK
ITpaktukym Ne 12. Habmronenue u
OIKCaHhe 0COOEHHOCTH CTPOCHHUS
TIJIECHEBBIX TPUOOB.
apcrBo Pactenus.
29 [Ipaktukym Ne 13. Habntonenue u Butmmorexa IJOK
OIMCaHNEe OCOOEHHOCTU CTPOEHUS
BOJIOPOCITH
XJIAMUZIOMOHA/TBI.
PesepBHBIi1 ypOK.
[Ipaktukym Ne 14. HaGmionenue u
OIMCAaHNE BHEIIHETO CTPOEHUS BHELIHETO
23 CTPOEHHS MXa KyKYIIKHH JICH. Bub6nnoreka LIOK

[Tpaxktuxym Ne 15. HaGmronenue u
OITMCaHUEC BHCIIHETO CTPOCHUH

MarOPOTHUKOOOPA3HBIX.




Pe3epBHbIii ypoK.

[Ipaktukym Ne 16 HaOmonenue u
OIMCAHUE BHEIIHETO CTPOCHUS MIMIIEK,

24 XBOU U CEMSIH XBOMHBIX PACTEHUM. 1 bub6nmnoreka LIOK
[Ipaktukym Ne 17. HaGmiogenue o
OIHMCaHNE BHEIIHETO CTPOCHUS
MTOKPBITOCEMEHHOTO
(IIBETKOBOT'0) pacTEHUSI.

25 [HapctBo XKuBOTHBIE. 1 bubnuoteka [IOK
OcHOBHbBIE 3Tamlbl pPa3BUTHUS >KU3HU Ha

26 1 bu6mmoreka [IOK
3emute.
Cpena oOutanusa. Ilpaktukym Ne 18.

27 BrisiBnenue npucnocobnerHocTH |1 1 bubnmnorexa LIOK
OPraHM3MOB K  YCIOBHUSIM  CpeJbl
oOuTaHusl.

28 ITpupoanslie coobriecTBa. 1 bubnuoreka LIOK

29 JKu3Hp Ha MaTepUKax U B OKEaHaXx. 1 bubnuoreka LIOK
OO6wuTaTenu MPUPOIHBIX 30H 3eMIIH

30 NEUCTBUS BHYTPEHHHUX U BHEIIHUX 1 bubnnorexa [IOK
CHJL.
PezepaHblit ypok. O6o01matoriee

31 nosropenue. KourponbHas pabora no 1 bubnuoreka [IOK
teme "Ku3Hb Ha 3emue"

YesoBek Ha 3emute

32 YenoBek — KMBOM OpraHU3M. 1 bubmuoteka [IOK

33 JKu3Hpb HAMIKMX JaJIEKUX MPEIKOB. 1 bubmmoreka [IOK

34 PeszepBubiii ypok. KonTponbhast pabora | BuGmorexa IOK
o reMe "Yenosek Ha 3emie".

OBLIEE KOJIMYECTBO YACOB I10 14 18

I[TPOTPAMME




INOYPOYHOE INTAHUPOBAHME 6 KJIACC

KosmnuecTBo yacoB JJIeKTPOHHbIE
Hara uudposbie
Ne Tema ypoka Kontpoabusie | IpakTuueckue
o/ Bcero U3y4YeHUs o0pa3oBaTe/IbH
padoThbI padoTsbI
ble pecypcehbl
Tema 1. Mup actpoHoMun
[lepBpie  mpencTaBieHUs  JIOACH O 1
1 B P . P 1 bubnnoreka [IOK
CEJICHHOM.
[Tpaktukym Ne 1. Habnronenue
3BE3JHOTO Heba.
Conneunas  cucrema. ITnanersr
2 . . 1 Bu6moreka IIOK
3eMHoM rpynmnsl (Mepkypuii, Benepa,
3emutst, Mapc). YHUKaIbHOCTh
IJTAHETHI 3eMJIA.
Jlyna 1
3 1 bubmuoreka [IOK
[IpakTnueckas padora Ne 2.
Habmtonenue 3a JIynoit, ¢pazamu JIyHbI
Acrteponnibl COTHEUHON CUCTEMBI.
4 P 1 bubnuoteka [IOK
3Be3pl — THUTAHTCKHUE pacKaJleHHbIe
5 P 1 bubnuoteka [IOK
11aphbl, U3JTy4arolUe CBET
Tema 2. Mup Onosnornu
buonorus — Hayka O JKH3HH.
6 K 1 bubmuoreka [IOK
. JKuBble OpraHu3Mbl, UX MPU3HAKH. 2 BuGmorexa IOK
[Ipaktukym Ne 3. M3yueHue cTpoeHus|
pPacCTUTENILHOM KIIETKH.
[Ipaktukym Ne 4. I3yueHune ctpoeHus
LIBETKOBOT'O PAaCTEHHS.




CYH_IHOCTB IIOHATHUS <«ITUTAHUCH.

Bbu6nunorexka [JOK

[lepenoc BemiecTB B OpraHusMe, €ro
3Hayenue. [Ipaktukym Ne 5. M3zyuenue
NepEeABUKEHUSI BOJBI U MHHEPAIbHBIX
BEIIECTB B PACTCHUHU.

bubmmoreka [JOK

10

JlpIxaHue u ero 3Ha4eHue.

bubnuorexa [JOK

11

OOMEH BeIEeCTB.

bubnuoreka [JOK

12

OHOpHI)IC CUCTCMBI B KHU3HU
OpPraHru3MOB U UX 3HAYCHHUC.

bubnuoreka [JOK

13

JIBrOKeHHE KaK BayKHEHIIIAs
0COOEHHOCTH JKUBOTHBIX OPTaHU3MOB.

bu6nmotexka [IOK

14

PaszMHOXeHHME UM ero OHOJIOrHYecKoe
3HAYCHHUE.

[TpakTukym Ne 6. BereratusHoe
pa3MHOKEHNE KOMHAaTHOT'O PACTEHUs
IIpaktukym Ne 7. M3ydeHue cCTpoeHUS]
[BETKA.

bubmoreka [JOK

15

[TonoBoe pa3sMHOXKEHUE OPTaHU3MOB.
ITpaktuxym Ne 8. M3yuenne
0COOEHHOCTEH Pa3BUTHS HACEKOMBIX

bubnunotexka [IOK

Tema 3. Mup pusuxu

16

®dusrka — HayKa O IPUPOJIE.
[Ipaktukym Ne 9. HaOmonenue 3a
o0pa3oBaHHEM TEHHU.

but6mmoreka [JOK

17

dusnueckoe  TENO,  (PU3NUECKOE
sBJICHUE, (PU3HUECKas BETMYMHA
[Tpaktukym Ne 10. Onpenenenue neHbl
JeTICHHUSI K3MEPUTENbHBIX TPHOOPOB

Bbu6nunoreka [JOK




18

[Ipuunna nBwxenus Tten. HWHeprus
[Ipaktukym Ne 11, 12. Onpenenenue
CpeaHEN CKOPOCTU JBHKECHUS TEa.

—_

Bbu6nunorexka [JOK

19

Cunibl B mOpuUpoic U B TEXHUKE.
[Ipaktukym Ne 13, HaOmronenwue
3aBUCHMOCTH BEJIUYUHBI AedopManun
OT BEIMYUHBI Je(OPMUPYIOLIEH CHITBI.

but6mmoreka [JOK

20

Tema w BemecTBa, JIHUCKPETHOE
ctpoenue BemecTB [Ipaktukym Ne 14.
W3ydeHue BIUsSHUS TEMIIEpaTypbl Ha
CKOpoCTh Tuddy3un

—_—

bubnuorexa [JOK

21

Pabora, mexaHnumyeckas  pabora.

IIpaktukym Ne 15. Ilposepka yCJIOBI/IH1

PaBHOBCCHUSA pblUara

bubmuoreka [JOK

22

Bunel oHeprum. 3akoH COXpPaHEHUS
SHEPIUN.

but6mmoreka [JOK

23

JIBnxenue TeN ConHeuHOM
CUCTEMBI.

IIpaktukym Ne 16. Onpenenenue
MOJIOCOB MAarHUTOB C MOMOIIBIO
KoMIIaca

but6mmoreka [JOK

24

ObecrieyeHne TEIIOBOro OanaHca
#UBBIX cymiecTs. [IpakTuxym Ne 17.
Bnusinue nioiaau moBepXHOCTH Ha
CKOPOCTb OXJIAXAECHUS KUIKOCTH.

but6mmoreka [JOK

Tema 4. Mup xumun

25

Xumusi — HayKa o0 IpUPOIE

but6mmoreka [JOK




26

[Ipenmer w3ydeHuss XumMuud. Yuctoie
BELIECTBA U CMECH.
[IpakTukym Ne 18. Paznenenue cmecu

Bbubnunorexa [JOK

JKEJIE3HbIX ONWJIOK M JIPEBECHBIX
CTPYXEK CIIOCOOOM OTCTauBaHUS
[Ipaktukym Ne 19. Pasgenenue cmecu
MOBApPEHHOM COJIM KBApIIEBOIO MIECKA.
[Ipaktuxym Ne 20. Paznenenue ¢
TIOMOIITbI0 MarHuTa CMECH, COCTOSIIICH

U3 KOMOYKOB CEpPbl H JKEJE3HBIX

CTPY)KEK.

27

CriocoOFb!I pa3iesicHust cMeceH.

1
IIpaktukym  Ne  21.  Brelnencnue

IIOBapEHHON COIMM U3 €€ BOJHOIO
pacTBopa.

[Ipaxtuxym Ne 22. TTonyuenue
JUCTUJUITMPOBAHHOMN BOZBI u3
BOJOTPOBOJHOM

bubmuoreka [IOK

28

OTalbl CTAaHOBIICHUS HAayKN XUMHUU

bu6mmoreka [JOK

29

MeTo/1bl HAy4HOTO TTO3HAHUA.
OKCIIEpUMEHT — OCHOBHOM  METO/I
XUMHYECKON HAYKH.

bu6mmoreka [JOK

30

CocraB BEIIECTB. ATOMHO-
MOJICKYJISIPHOE YUCHHE.

bu6nmoreka [JOK

31

[IpocTeie BemecTBa. AJTOTPOMHS.
CroxHble BEIIECTBA (XuMHUYECKHe
COCTTUHEHUS)

bu6mmorexa [JOK

32

Knaccudukanms BemecTs.
Heopranunueckue BELIECTBA u
OpraHWYECKUE BEIECTBA.

bu6mmoreka [JOK




CrnoxHEBIC HCOPTraHUYCCKUEC BCHICCTBA:

33 1 bubmmoreka [IOK
OKCHJIbI, KHCJIOTBI, OCHOBaHHUS
(ruapokcunsl) u conu. Bona
Opraunueckue BemiecTBa. CBolicTBa U

34 P 1 bubnmoreka [IOK

IMPUMEHCHUEC OPraHNYCCKUX BCIICCTB.

OBLIEE KOJIMYECTBO
[TPOT'PAMME

YACOB

10

34

22
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